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Pemantauan suhu merupakan aktifitas yang penting dalam dunia industri dan 
kesehatan. Industri food and baverage membutuhkan pemantauan suhu yang berkala untuk 
menjaga kualitas produk yang dihasilkan. Dalam dunia kesehatan juga sangat penting untuk 
menjaga ruangan tetap steril. Pada penelitian ini, monitoring suhu jarak jauh secara jaringan 
dan dilengkapi dengan proses penyimpanan data suhu merupakan alat yang sesuai untuk 
memudahkan kerja dari user dalam melakukan monitoring suhu secara berkala. Alat ini 
berbasis Arduno Uno dan Ethernet Shield Arduino, sebagai media penampil menggunakan 
program web browser (Google Chrome, Mozilla firefox, Internet Explorer, dll) dan sebagai 
media penyimpanan data suhu menggunakan memory micro SD card. 
Prinsip kerja dari alat monitoring suhu 4 channel jarak jauh berbasis Arduino Uno 
adalah dengan mengolah nilai input dari 4 sensor LM35 dan mengkonversinya menjadi nilai 
suhu dalam satuan derajat Celcius. Hasil konversi kemudian disimpan ke dalam SD card dan  
dikirim ke jaringan melalui Ethernet Shield Arduino dan Access point router TP-LINK (TL-
WR741ND) agar dapat diakses client. 
Hasil akhir dari alat ini dapat melakukan proses pengiriman data suhu ke jaringan dan 
melakukan proses penyimpanan data suhu kedalam SD card dengan waktu penyimpanan 
setiap 4 detik untuk setiap data yang disimpan. 
 
 
Kata kunci : Monitoring suhu, Arduino Uno, Ethernet Shield Arduino. 
 




Temperature monitoring is an important activity in industry and healthcare . Industrial 
food and baverage require periodic monitoring of temperature to maintain the quality of 
products produced . In the world of health is also very important to keep the room remained 
sterile . In this study , remote temperature monitoring in the network and is equipped with 
temperature data storage process is the appropriate tool to facilitate the work of users in 
monitoring the temperature periodically . The tool is based Arduno Arduino Uno and an 
Ethernet Shield , a program using a media viewer web browser ( Google Chrome , Mozilla 
Firefox , Internet Explorer , etc. ) and as a data storage medium temperature using a micro SD 
memory card . 
The working principle of the temperature monitoring tool based 4 channel remote 
Arduino Uno is by processing the input value of 4 LM35 sensor and converts it into a 
temperature value in degrees Celsius . Conversion results are then stored into the SD card and 
sent to the network via Ethernet Shield Arduino and access point router TP - LINK ( TL - 
WR741ND ) to be accessible client . 
The end result of these tools can make the process of sending data to the network 
temperature and the process temperature data storage into an SD card with the storage time 
every 4 seconds for each of the data stored . 
 
Keywords: Temperature Monitoring, Arduino Uno, Ethernet Shield Arduino Applications. 
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1.1. Latar Belakang 
Suhu mempunyai pengaruh terhadap keadaan suatu bahan [1], sehingga 
memonitor suhu merupakan aktivitas yang penting dalam dunia industri maupun 
kesehatan. Industri beverage membutuhkan pemantauan suhu yang berkala dalam ruang 
filling aseptic untuk menjaga kualitas dan tetap steril saat proses pengisian, dan dalam 
bidang kesehatan juga membutuhkan pemantauan suhu pada ruang ICU (intensive care 
unit) untuk menjaga ruang tetap steril. Mengingat kebutuhan dalam pemantauan suhu 
sangat penting maka saat ini muncul berbagai cara untuk memonitor suhu yang dapat 
dilakukan secara jarak jauh.  
Berdasarkan hal di atas, penulis ingin membuat sistem monitoring suhu ruang 
secara jarak jauh sehingga memudahkan kerja dari user dalam memonitor suhu suatu 
ruang, karena dapat dilakukan kapan pun tanpa perlu berada pada ruang tersebut. Sistem 
alat ini berbasis mikrokontroler Arduino UNO dan Ethernet Shield Arduino. Input 
menggunakan empat sensor suhu yang akan diletakkan pada ruang yang berbeda. Data 
yang dibaca sensor-sensor tersebut berupa data analog yang diolah menggunakan 
mikrokontroler Arduino Uno. Selanjutnya data tersebut akan dikirim menggunakan 
Ethernet Shield Arduino ke Acces Point Router wifi. Dari Acces Point Router wifi ini 
kemudian data disebarkan secara wireless sehingga data tersebut bisa dilihat pada PC 
(Personal Computer) client dengan tampilan berupa suhu dalam derajat celcius secara real 
time. Komunikasi data yang terjadi adalah komunikasi satu arah dimana PC client hanya 
bisa digunakan untuk memonitor suhu tanpa bisa memberikan input untuk mengendalikan 
hardware. Penelitian yang sudah pernah dibuat oleh Evrita Lusiana Utari adalah penelitian 
berjudul “Telemetri Suhu Berbasis Komputer” [2]. Pada penelitian Evrita Lusiana Utari, 
hanya menggunakan satu buah sensor suhu dan pengiriman data menggunakan gelombang 
radio. Hasil pengukuran hanya menampilkan data suhu satu buah sensor LM35 dalam 
bentuk tabel dan belum ada fasilitas penyimpanan data suhu tersebut. 
Sistem yang akan dibuat menggunakan multi sensor suhu dengan letak dan kondisi 
suhu yang berbeda. Pengiriman data ke jaringan menggunakan kabel ethernet standar 
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dengan konektor RJ45 dan untuk memprogram menggunakan kabel USB (Universal Serial 
Bus). Alat ini bekerja apabila user ingin mengetahui kondisi suhu pada ruang-ruang yang 
telah terpasang sensor suhu yang terhubung dengan Arduino dan Acces point Router. 
Mekanisme Arduino bekerja secara terus-menerus melakukan pembacaan suhu secara real 
time dan dikirim menggunakan Ethernet Shield Arduino ke Acces Point Router wifi 
melalui kabel ethernet. Data pembacaan suhu disebarkan secara wireless dan dengan kabel 
ethernet ke PC client, selanjutnya jika sewaktu-waktu user ingin mengetahui keadaan suhu 
pada ruang tersebut maka user dapat mengakses alamat IP (Internet Protocol) yang sudah 
ditentukan, menggunakan browser seperti Internet Explorer, Mozilla Firefox, Google 
Chrome untuk mendapatkan data suhu secara real time. Data suhu yang sudah dibaca 
sensor-sensor tersebut disimpan ke dalam bentuk file Notepad yang disimpan pada memory 
card.  
 
1.2. Tujuan dan Manfaat Penelitian 
Tujuan penelitian ini adalah menghasilkan sistem monitoring yang dapat memantau 
suhu secara jarak jauh melalui jaringan pada beberapa ruang sekaligus, sehingga user dapat 
memperoleh informasi kondisi ruangan tanpa perlu ada di ruangan tersebut. Manfaat dari 
penelitian ini adalah untuk mempermudah pekerjaan manusia dalam memonitor kondisi 
suhu beberapa ruangan, dan dapat diaplikasikan untuk tempat-tempat yang berbahaya bagi 
kesehatan manusia  yang memerlukan monitoring suhu sehingga dapat mengurangi resiko 
kecelakaan kerja bagi manusia. 
 
1.3. Batasan Masalah 
Batasan masalah dalam penelitian ini adalah : 
a. Menggunakan mikrokontroler Arduino Uno. 
b. Menggunakan Ethernet  Shield Arduino. 
c. Menggunakan empat sensor suhu LM35. 
d. Suhu ruang maksimum yang ingin dicapai dalam pengujian adalah 80°C untuk satu 
ruang saja . 
e. Ketelitian pengukuran suhu ± 0.5°C. 
f. Satuan suhu yang digunakan adalah derajat Celcius. 
g. Menggunakan memory card jenis micro SD (Storage Data) untuk penyimpanan 
data suhu. 
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h. Jenis format file penyimpanan data suhu dalam bentuk dot txt (file Notepad) 
i. Menggunakan Acces Point Router untuk sharing data. 
j. Menggunakan koneksi wifi dan kabel ethernet untuk PC client. 
k. Menampilkan data secara real time pada tampilan web browser. 
l. Menampilkan nilai suhu dalam bentuk angka dan satuannya pada halaman browser, 
misalnya 30°C. 
m. Menggunakan lampu pijar untuk pengkondisi suhu tiga ruangan dengan nilai 
masing-masing 5 watt, 10 watt, 15 watt, dan satu ruangan dibiarkan tanpa lampu 
pijar. 
n. Penyimpanan data suhu ke memory card dilakukan setiap 4 detik untuk setiap data 
yang disimpan . 
o. Kapasitas maksimum memory card yang dipakai sebesar 2 GB. 
 
1.4. Metodologi Penelitian 
Penulisan skripsi ini mengunakan metode : 
a. Pengumpulan bahan referensi. 
Tahap ini mempelajari berbagai informasi dengan sumber baik dari buku maupun 
internet, sehingga bisa menjadi referensi untuk mendukung penulisan. 
b. Perancangan sistem hardware dan software. 
Perancangan hardware meliputi penyesuaian mikrokontroler Arduino dengan 
Ethernet shield yang akan digunakan dan penyesuaian software untuk interface. 
Tahap ini bertujuan untuk mendapatkan bentuk model dengan mempertimbangkan 
faktor permasalahan dan kebutuhan yang telah ditentukan. Gambar 1.1 
memperlihatkan blok dari model yang akan dirancang. 
 
 
Gambar 1.1. Blok Model Perancangan 
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c. Pembuatan hardware dan koneksi dengan software. 
Tahap ini melakukan perakitan dan pemrograman sesuai dengan perancangan yang 
sudah dilakukan. Berdasarkan Gambar 1.1 rangkaian akan bekerja apabila user 
memberikan interupsi malalui PC client untuk mengetahui kondisi suhu secara real 
time pada ruang yang sudah terpasang sensor suhu tersebut. Mikrokontroler akan 
mengolah data yang diterima dari sensor suhu kemudian dikirim melalui Ethernet 
Shield Arduino yang terhubung dengan Acces Point Router wifi sehingga data yang 
dibaca sensor suhu tersebut dapat dilihat melalui PC client melalui fasilitas 
browser. Data yang disajikan sudah berbentuk informasi suhu real time dengan 
satuan derajat Celcius. 
d. Proses pengujian sistem 
Pengujian sistem dilakukan untuk mengetahui apakah sistem sudah bekerja dengan 
baik atau belum. Pengujian yang dilakukan meliputi ketepatan pembacaan nilai 
suhu dan jarak yang bisa dijangkau wireless acces point. 
e. Analisa dan penyimpulan hasil percobaan 
Analisa data dilakukan dengan mengecek keakuratan data hasil pembacaan suhu 
yang ditampilkan di PC client. Hal ini dilakukan dengan cara membandingkan data 
hasil pengukuran suhu oleh thermometer dengan hasil pengukuran alat yang 
tertampil di PC client. Penyimpulan hasil percobaan dapat dilakukan dengan cara 
menghitung persentase error yang terjadi. Pengujian dan analisa data selanjutnya 
adalah dengan mengecek kemampuan jarak jangkauan yang bisa dijangkau wireless 















Bab ini menjelaskan tentang dasar teori dari komponen-komponen utama yang 
digunakan pada sistem “monitoring suhu” yang akan dibuat oleh penulis. 
 
2.1. Board Mikrokontroler ARDUINO UNO 
Arduino Uno adalah sebuah board rangkaian elektronik yang bersifat open source, 
didalamnya terdapat chip mikrokontroler keluaran Atmel. Arduino Uno merupakan board 
berbasis mikrokontroler ATmega328. Board ini dilengkapi dengan 6 input analog, 14 
input / output termasuk ada 6 pin yang bisa digunakan sebagai outpu PWM (Pulse Width 
Modulator), 16 MHz osilator kristal, tombol reset, konektor power, dan koneksi USB 
(Universal Serial Bus) untuk terhubung dengan komputer. Board Arduino tersebut 
digunakan untuk kontroler pembacaan input sensor suhu dan memberikan output ke 
Ethernet Shield Arduino. Gambar 2.1 merupakan gambar dari board Arduino Uno : 
 
Gambar 2.1. Board Arduino Uno ATMega328 [3]. 
 
2.1.1. Arsitektur dan Konfigurasi Pin ATMega328 
Dalam penelitian ini, mikrokontroler yang digunakan adalah tipe ATMega328. 
Mikrokontroler ini sudah terintegrasi dengan board Arduino Uno sehingga mudah 
dalam pemakaian dan memiliki fitur dan spesifikasi yang lengkap [3]. Konfigurasi pin 
dari ATMega328 dapat dilihat pada Gambar 2.2 sebagai berikut : 




Gambar 2.2. Konfigurasi P
Tabel 2.1. K





















in Atmega328 pada Arduino Uno
 




Masing-masing pin pada port  B memiliki resistor 
up  internal dan dapat digunakan sebagai 8 bit I/O digital. 
pin PB6 dan pin PB7 terhubung dengan kristal 16 MHz, 
tidak digunakan sebagai I/O. Pin PB1 - pin PB3 dapat 
digunakan sebagai output PWM.
Masing-masing pin pada port  C memiliki resistor 
up  internal dan dapat digunakan sebagai 7 bit I/O analog. 
Pin PC6 digunakan sebagai input reset , tidak digunakan 
sebagai I/O.
Masing-masing pin pada port  D memiliki resistor
up internal dan dapat digunakan sebagai 8 bit I/O digital. 
Pin PD3 dapat digunakan sebagai output
Konfigurasi alternatif port  D dapat dilihat pada Tabel 2.2
Sumber tegangan untuk konversi analog ke digital 
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Tabel 2.2. Konfigurasi Altenatif Port D [14]. 
 
 
2.1.2. ADC (Analog to Digital Converter) 
Analog to digital converter merupakan proses untuk merubah masukan sinyal 
analog menjadi sinyal digital. Proses perubahan terjadi pada converter yang dikenal 
dengan analog to digital converter. ADC memiliki dua prinsip karakter yaitu 
kecepatan sampling dan resolusi. Kecepatan sampling ADC menentukan seberapa 
sering sinyal masukan analog dikonversi kedalam bentuk sinyal digital pada selang 
waktu tertentu dan kecepatan samplingnya dinyatakan dalam sample per second (SPS) 
[20]. Resolusi ADC menentukan ketelitian nilai hasil konversi ADC yang dapat 
dinyatakan dengan rumus (2 -1) [20]. Arduino Uno memiliki fitur resolusi 10bit maka 
nilai ADC dinyatakan dengan rumus (2 -1) adalah sebesar 1024, dimana nilai n 
mewakili nilai bit yang akan dihitung. 
Pengoperasian ADC memerlukan tegangang referensi Vref, baik menggunakan 
tegangan referensi internal atau eksternal. Tegangan referensi internal sebesar 1.1V 
[14]. Tegangan referensi eksternal pada pin Aref tidak boleh melebihi AVCC, 
tegangan eksternal ini dapat didecouple pada pin Aref menggunkan kapasitor untuk 
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mengurangi derau [14]. Pada ADC nilai GND (0Volt) merupakan nilai minimum yang 
mewakili ADC dan nilai maksimum ADC diwakili oleh tegangan pada pin Aref minus 
1 LSB (Least Significant Bit) [14]. 












2.1.3. SPI (Serial Peripheral Interface) 
SPI adalah pengiriman data dari perangkat ke perangkat lain [14]. SPI dibagi 
menjadi dua bagian yaitu master dan slave, master sebagai perangkat yang meninisiasi 
pengiriman data [16]. Fungsi master dalam aplikasinya digunakan untuk mengatur 
pengiriman data dari atau ke beberapa slave sekaligus [14]. Pin yang digunakan untuk 
komunikasi data antara master dan slave terdiri dari SCLK, MOSI, MISO, dan SS. 
Berikut penjelasan dari pin tersebut [14] : 
a) SCLK (Serial Clock) adalah data biner yang keluar dari master ke slave 
yang berfungsi sebagai clock dengan frekuensi tertentu. Clock merupakan 
komponen prosedur komunikasi data SPI. 
b) MOSI (Master Output Slave Input) adalah pin yang berfungsi sebagai jalur 
data yang keluar dari master dan kemudian masuk ke slave. 
c) MISO (Master Input Slave Output) adalah pin yang berfungsi untuk jalur 
data yang keluar dari slave kemudian masuk kedalam master. 
d) SS (Slave Select) adalah pin yang berfungsi untuk mengaktifkan slave, jadi 
pengiriman data hanya dapat dilakukan bila keadaan slave aktif. 
 
Istilah pin SPI pada berbagai perangkat lain mungkin berbeda-beda tergantung 
pada produsennya. Pin SCLK, MOSI, SS merupakan pin dengan arah pengiriman data 
master kedalam slave dan MISO merupakan pin dengan arah pengiriman data slave 
kedalam master. Pengaturan hubungan pin MISO dan MOSI harus sesuai ketentuan, 
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hal ini untuk menghindari terjadinya kesalahan prosedur pada pengiriman data. 
Ketentuan tersebut adalah pin MISO pada master dihubungkan dengan pin MOSI pada 
slave dan sebaliknya [17]. 
 
 
Gambar 2.3 Komunikasi Master dan Slave pada SPI [14]. 
 
Komunikasi data antara master dan slave dimulai saat master mengirimkan 
clock melalui SCK kemudian master memberi logika low pada SS untuk mengaktifkan 
slave sehingga pengiriman data yang berupa siklus clock dapat dilakukan. Ada dua 
keadaan saat siklus clock terjadi dimana transmisi data full duplex juga terjadi [17] : 
a. Master mengirimkan sebuah bit pada jalur MOSI dan slave membaca pada jalur 
yang sama. 
b. Slave mengirim sebuah bit pada jalur MISO dan master membacanya pada jalur 
yang sama. 
 
Transmisi ini dapat menghasikan beberapa siklus clock dan jika tidak ada data 
yang dikirim lagi maka master menghentikan clock dan menonaktifkan slave. 
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Gambar 2.5 Diagram Pewaktuan Pemindahan Data dengan Clock Phase (CPHA)=1 
[14]. 
 
Diagram pewaktuan pada SPI dimulai saat SS diaktifkan atau kondisi low [17]. 
Saat SS aktif, MISO/MOSI mengirimkan data mulai dari MSB (Most Significant Bit) 
data tersebut [17]. Saat clock berubah maka pengiriman data dilanjutkan pada bit yang 
lebih rendah. Proses ini berlangsung terus menerus sampai pengiriman data selesai 
dengan mengirimkan bit LSB (Least Significant Bit) dan siklus selesai serta SS 
kembali dinonaktifkan atau kondisi high [17]. Saat siklus clock selesai, slave 
mengirimkan interupsi ke master yang menunjukkan pengiriman data selesai dan siap 
untuk pengiriman data selanjutnya [17]. Pada diagram pewaktu clock mempunyai 
beberapa mode pengaturan polaritas yaitu CPOL (Clock Polarity) dan fase CPHA 
(Clock Phase) [14]. 
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Tabel 2.3 Pin Atmega328 yang Digunakan sebagai SPI [14]. 
 
 
2.1.4. Program Arduino Uno 
Pemrograman Arduino Uno menggunakan software yang sudah disediakan 
oleh Arduino (Gambar 2.3) [5]. Pada Atmega328 di Arduino Uno sudah disediakan 
bootloader sehingga memungkinkan pengguna untuk mengunggah kode tanpa perlu 
hardware tambahan. 
 
Gambar 2.6 Software Arduino Uno. 
 
Arduino Uno memiliki fasilitas komunikasi meliputi komunikasi antara 
Arduino Uno dengan Arduino lain, Arduino Uno dengan komputer, Arduino Uno 
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dengan mikrokontroler lain. Fasilitas lain yang disediakan ATmega328 adalah fasilitas 
Universal Synchronous and Asynchonous  Serial Receiver and Transmiter ( USART ) 
pada pin D0 ( RX ) dan pin D1 ( TX ) [3]. Terdapat chip Atmega16U2 digunakan 
untuk komunikasi serial lewat USB dan sebagai port virtual com  untuk perangkat 
lunak pada komputer [3]. 
 
2.2. Board Ethernet Shield Arduino 
Ethernet shield Arduino adalah board yang dapat menghubungkan board Arduino 
dengan internet. Ethernet shield Arduino ini menggunakan ethernet chip Wiznet W5100 
[4]. Chip tersebut menyediakan layanan jaringan (protocol internet) dengan kemampuan 
TCP (Transmission Control Protocol) dan UDP (User Datagram Protocol). Ethernet 
shield Arduino ini dapat terhubung langsung dengan board Arduino dengan cara dipasang 
diatas board Arduino dan menggunakan konektor kabel ethernet RJ45 sebagai koneksi ke 
jaringan. Arduino Uno berkomunikasi dengan Ethernet shield Arduino menggunakan bus 
SPI yang terdapat pada pin 11, 12, 13, dan pin 10 digunakan sebagai SS. Board Ethernet 
Shield Arduino juga dilengkapi dengan soket untuk memory SD card, hal ini 
memungkinkan sistem melakukan penyimpanan data secara otomatis ke dalam memory SD 
card. Gambar 2.7 merupakan gambar board Ethernet Shield Arduino : 
 
 
Gambar 2.7. Board Ethernet Shield Arduino [4]. 
 
2.3. Sensor Suhu LM35 
Sensor suhu LM35 merupakan komponen elektronika yang berfungsi untuk 
mengubah besaran fisis yang berupa suhu menjadi besaran elektris tegangan [6]. Sensor 
suhu LM35 mempunyai karakteristik setiap kenaikan 1°C tegangan keluaran naik sebesar 
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10mV. Batas maksimum keluaran sensor adalah 1,5V pada suhu 150°C. Sensor suhu 
LM35 sudah dikalibrasi secara internal dalam satuan Celcius dengan tingkat sensitifitas 
10mV/°C dan mempunyai jangkauan operasinya dari -55°C sampai +150°C pada 
teganggan 4V sampai 30V. Sensor ini hanya membutuhkan 60 micro Ampere untuk 
beroperasi sehingga memiliki penigkatan panas yang sangat rendah yaitu kurang dari 0.1°C 
pada keadaan udara tidak bergerak [7]. Gambar 2.8 adalah gambar dari sensor LM35 : 
 
 
Gambar 2.8. Sensor Suhu LM35 [6]. 
 
2.4. RTC (Real Time Clock) DS1307 
RTC DS1307 merupakan kalender/jam full binary code decimal (BCD) yang 
dilengkapi dengan RAM sebesar 56 byte [15]. Daya yang dikonsumsi RTC termasuk kecil 
dan arus yang dipakai sebesar 500nA [15]. DS1307 dilengkapi rangkaian power sense 
yang dapat mendeteksi kegagalan daya sehingga secara otomatis menggunakan sumber 
tegangan cadangan yang berupa baterai [15]. Informasi yang bisa diambil dari RTC terdiri 
dari kalender (tahun, bulan, tanggal, hari) dan jam (detik, menit, jam). Jam dapat 
dioperasikan dalam bentuk 24 jam atau dengan mode AM/PM (12 jam). Gambar 2.6 
merupakan bentuk RTC DS1307. 
 
 
Gambar 2.9 RTC DS1307. 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
  14 
 
2.4.1. Konfigurasi Pin RTC DS1307 
Konfigurasi pin dan keterangan dari IC DS1307 ditunjukkan pada Gambar 2.7 
dan Tabel 2.3. 
 
Gambar 2.10 Konfigurasi Pin DS1307 [15]. 
 
Tabel 2.4 Keterangan Pin DS1307 [15]. 
 
 
2.4.2. Komunikasi Serial antar IC (I2C/TWI) 
I2C (Inter Integrated Circuit) merupakan protokol komunikasi serial antar IC 
(Integrated Circuit) dan biasanya disebut dengan TWI (Two Wire 
Interface).Komunikasi I2C digunakan untuk komunikasi antara mikrokontroler dan 
perangkat peripheral seperti sensor, memori, I/O expander [19].  
Komunikasi serial I2C dilakukan menggunakan jalur SDA dan SCL dan tiap 
perangkat I2C memiliki 7 bit alamat unik dan alamat MSB selalu tetap dan ditujukan 
untuk perangkat yang digunakan[19]. Contohnya 1010 biner ditujukan untuk serial 
EEPROM, tiga bit berikutnya memungkinkan delapan kombinasi alamat dengan 
delapan perangkat bertipe sama dan beroperasi pada jalur I2C yang sama. Proses 
pengiriman data dilakukan saat kondisi bus I2C tidak sibuk atau ditandai dengan 
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logika high yang lama pada pin SCL dan SDA [19]. Saat pengiriman data pin SDA 
harus stabil saat SCL berlogika high. Perubahan kondisi SDA saat SCL high disebut 
sebagai sinyal kendali start (high ke low) dan stop (low ke high) [19]. Gambar 
dibawah ini menunjukkan proses transfer data I2C. 
 
 
Gambar 2.11 Proses Transfer Data I2C [15]. 
 
2.4.3. Kondisi Bus I2C/TWI 
Kondisi bus pada sistem komunikasi I2C/TWI dijelaskan sebagai berikut [17] : 
a. Bus tidak sibuk (bus not busy): menyatakan kondisi bus tidak sibuk, yaitu pada saat  
SCL dan SDA berlogika high. 
b. Mulai transfer data (start data transfer): ditandai dengan perubahan kondisi SDA 
dari high ke low saat SCL berlogika high. 
c. Akhiri transfer data (stop data transfer): ditandai dengan perubahan kondisi SDA 
dari low ke high saat SCL dalam berlogika high. 
d. Data valid: jika setelah start, kondisi SDA tidak berubah selama SCL high, baik 
SDA high maupun SDA low tergantung dari bit yang ingin ditransfer, maka data 
yang dikirim bit demi bit dianggap valid. Setiap siklus SCL high baru menandakan 
pengiriman bit baru. Duty cycle untuk SCL tidak harus 50%, tetapi frekuensi 
kemunculannya hanya ada dua maca, yaitu mode standar 100 kHz dan fast mode 
atau mode cepat 400 kHz. Setelah SCL mengirimkan sinyal high yang ke-8, arah 
transfer SDA berubah dan sinyal ke-9 pada SDA ini dianggap sebagai acknowledge 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
  16 
 
dari receiver ke transmiter. DS1307 hanya bisa melakukan transfer pada mode 
standar 100 kHz. 
e. Pemberitahuan (Acknowledge): receiver wajib mengirimkan sinyal acknowledge 
atau sinyal balasan setiap selesai pengiriman 1 byte (8 bit data). Master harus 
memberikan extra clock atau clock tambahan pada SCL, yaitu clock ke-9 yang 
memberikan kesempatan receiver untuk mengirimkan sinyal acknowledge ke 
transmiter berupa logika low pada SDA selama SCL high. Meskipun master 
berperan sebagai receiver , master tetap berperan sebagai penentu sinyal stop. Pada 
bit akhir penerimaan Byte terakhir, master tidak mengirimkan sinyal acknowledge. 
SDA dibiarkan high oleh receiver dalam hal ini master, kemudian master 
mengubah logika SDA dari low menjadi high yang berarti sinyal stop. 
 
2.5. Kabel Ethernet 
Kabel Ethernet adalah alat penghubung untuk mengirim informasi dari satu 
komputer ke komputer yang lain. Ada beberapa macam tipe kabel yang umum digunakan 
pada LAN (Local Area Network). Dalam beberapa kasus sebuah jaringan hanya 
menggunakan satu macam tipe kabel sedangkan pada jaringan lain menggunakan beberapa 
kabel yang berbeda. Pemilihan kabel berdasarkan dengan topologi jaringan, protokol 
jaringan, dan ukurannya [8]. Ada tiga jenis kabel yang dikenal secara umum, yaitu Twister 
Pair (UTP (unshielded twisted pair)dan STP (shielded twisted pair)), Fiber Optic dan 
coaxial cable [9]. Pada penelitian ini penulis menggunakan jenis kabel Twisted Pair untuk 
transmisi data, kabel Twisted Pair dibagi menjadi dua jenis yaitu Shielded Twisted Pair 
dan Unshielded Twisted Pair. 
 
2.5.1. Kabel STP (Shielded Twisted Pair) 
Shielded Twisted Pair adalah jenis kabel yang memiliki selubung pembungkus 
sedangkan unshielded tidak mempunyai selubung pembungkus. Untuk koneksinya 
kabel jenis ini menggunakan konektor RJ-11 atau RJ-45. Pada twisted pair (10 BaseT) 
network, komputer disusun membentuk suatu pola star. Setiap PC memiliki satu kabel 
twisted pair yang tersentral pada HUB. Twisted pair umumnya lebih handal (reliable) 
dibandingkan dengan thin coax karena HUB mempunyai kemampuan data error 
correction dan meningkatkan kecepatan transmisi. Saat ini ada beberapa grade, atau 
kategori dari kabel twisted pair. Kategori 5 adalah yang paling reliable dan memiliki 
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kompabilitas yang tinggi, dan yang paling disarankan. Berjalan baik pada 10Mbps dan 
Fast Ethernet (100Mbps). Kabel kategori 5 dapat dibuat straight-through atau 
crossed. Kabel straight through digunakan untuk menghubungkan komputer ke HUB. 
Kabel crossed digunakan untuk menghubungkan HUB ke HUB. Panjang kabel 
maksimum kabel Twisted-Pair adalah 100 m [9]. 
 
2.5.2. Kabel UTP (Unshielded Twisted Pair) 
Kabel UTP adalah kabel khusus buat transmisi data. UTP, singkatan dari 
“Unshielded Twisted Pair". Disebut unshielded karena kurang tahan terhadap 
interferensi lektromagnetik. Dan disebut twisted pair karena di dalamnya terdapat 
pasangan kabel yang disusun spiral alias saling berlilitan. Ada 5 kategori kabel UTP, 
dari kategori 1 sampai kategori 5 [9]. Kategori kabel UTP :   
- Category 1 & Category 2  – Tidak cocok digunakan pada Ethernet.   
- Category 3 – UTP dengan impedansi 100 ohm  dan mendukung  transmisi sampai 
dengan 16 MHz.  
- Category 4 – UTP dengan impedansi 100 ohm  dan mendukung  transmisi sampai 
dengan 20 MHz.  
- Category 5  -  UTP  dengan impedansi 100 ohm dan mendukung transmisi sampai 
dengan 100 MHz.  
- Category 5e - ("Enhanced Cat 5") adalah standar baru yang menggantikan standar 
kategori 5. Seperti kategori 5, kategori 5e ini mempunyai impedansi 100 ohm dan 
mendukung transmisi sampai dengan 200 MHz.  
- Category 6  -  UTP  dengan impedansi 100 ohm dan mendukung transmisi sampai 
dengan 250 MHz.  
- Category 7  -  UTP  dengan impedansi 100 ohm dan mendukung transmisi sampai 
dengan 600 MHz. 
 
Pemberian kategori 1/2/3/4/5/6/7 merupakan kategori spesifikasi untuk 
masing-masing kabel tembaga dan juga untuk jack. Masing-masing merupakan seri 
revisi atas kualitas kabel, kualitas pembungkusan kabel (isolator) dan juga untuk 
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kualitas “belitan” (twist) masing-masing pasang kabel. Selain itu juga untuk 
menentukan besaran frekuensi yang bisa lewat pada sarana kabel tersebut, dan juga 
kualitas isolator sehingga bisa mengurangi efek induksi antar kabel (noise bisa ditekan 
sedemikian rupa) [9]. 
Perlu diperhatikan juga, spesifikasi antara CAT5 dan CAT5e enchanced 
mempunyai standar industri yang sama, namun pada CAT5e sudah dilengkapi dengan 
insulator untuk mengurangi efek induksi atau electromagnetic interference. Kabel 
CAT5e bisa digunakan untuk menghubungkan network hingga kecepatan 1Gbps [9]. 
Untuk jaringan komputer yang terkenal adalah kategori 3 dan kategori 5. Kategori 3 
bisa untuk transmisi data sampai 10 mbps, sedang kategori 5 sampai 100 Mbps. Kalau 
hanya buat misalnya jaringan komputer di kantor atau kampus atau warnet, paling 
hemat  ya menggunakan yang kategori 3. Itu sudah lebih dari cukup [9]. 
 
2.5.3. Konektor Ethernet RJ-45  
Konektor RJ-45 merupakan standar konektor yang dipasang pada ujung kabel 
UTP kategori 3, kategori 4, kategori 5, dan kategori 6 [10]. Konektor RJ-45 terdiri dari 
8 pin didalamnya dan konektor selalu dibuat berpasangan male dan female. Gambar 
2.12 adalah bentuk fisik dan penomoran pin dari konektor RJ-45 : 
 
              
Gambar 2.12 Konektor RJ-45 [11]. 
 
Terdapat dua konfigurasi penyusunan kabel UTP dengan konektor RJ-45 yaitu 
konfigurasi straight dan konfigurasi cross. Konfigurasi straight digunakan untuk 
menghubungkan device berbeda contohnya : PC ke Hub, PC ke Switch, Hub ke 
Switch, dll [11]. Konfigurasinya dengan cara menyamakan standar kedua ujungnya 
pada konektor RJ-45, misalnya ujung pertama menggunakan standar T568B maka 
ujung yang lain juga menggunakan standar T568B [11]. Konfigurasi cross digunakan 
untuk device yang sejenis contohnya : PC ke PC, Switch ke Switch, Hub ke Hub. 
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Konfigurasinya dengan cara membedakan standar kedua ujungnya pada konektor RJ-
45. Penulis menggunakan konfigurasi straight untuk koneksi Ethernet Shield Arduino. 
Berikut adalah bentuk konfigurasi straight dan konfigurasi cross  : 
 
 
Gambar 2.13 Konfigurasi Straight [12]. 
 
 
Gambar 2.14 Konfigurasi Cross [12]. 
 
2.6. Access Point Router Wifi TP-Link (TL-WR741ND)  
Access Point merupakan hub bagi jaringan wireless baik jaringan didalam ruangan 
atau  di jaringan dalam suatu kota. Mengkonfigurasi sebuah access point wifi pada 
dasarnya sederhana, setiap membeli sebuah access point biasanya disertai software untuk 
mengkonfigurasi access point tersebut. Pada dasarnya konfigurasi utama yang perlu 
dilakukan pada access point agar dapat beroperasi dengan benar yaitu : 
a) Konfigurasi Radio dengan mensetup channel dan nama dari access point. 
b) Konfigurasi TCP/IP, setup IP address, gateway, netmask. 
Berikut merupakan bentuk fisik dari access point wifi TP-LINK : 
 
 
Gambar 2.15 Access Point Router TP Link (TL-WR741ND). 
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Bab ini menjelaskan mengenai perancangan sistem “
Diagram Blok Sistem, Perancangan P
 
3.1 Diagram Blok Sistem
Perancangan diagram blok sistem 
 Prinsip kerja secara keseluruhan diatur oleh Arduino Uno sebagai kontrol utama, 
Arduino Uno ini terhubung 
diproses oleh Arduino Uno melalui 
program data analog sensor suhu tersebut dikonversikan dalam satuan derajat Celcius agar 
dapat dibaca oleh user. Data konversi suhu
dengan waktu real time ke 
Notepad (.txt). Data waktu mengambil dari rangkaian RTC (
menggunakan IC DS1307 yang terhubung dengan pin 27 dan pin 28 pada 
Uno. 
Data sensor yang terhubung pada pin 
Ethernet Shield Arduino dengan terlebih dahulu melakukan pengaturan IP 






erangkat Keras dan Perancangan Perangkat Lunak.
 
Monitoring Suhu ditunjukkan pada gambar 3.1
Gambar 3.1 Diagram Blok Sistem. 
dengan Ethernet Shield Arduino. Data analog
pin 0 sampai pin 4 analog in, kemudian didalam 
 tersebut direkam dan disimpan datanya 
memory micro SD (Storage Data) card 
Real Time Clock
analog in 0 sampai 4 selanjutnya dikirim ke 
 Pengaturan tersebut bisa disesuaikan dengan jaringan 




 sensor suhu 
sesuai 
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ethernet yang dipakai oleh user pemakai. Ethernet Shield Arduino kemudian mengirimkan 
data ke acces point router wifi  melalui port RJ45 dengan kabel ethernet, selanjutnya data 
tersebut disebarkan oleh acces point router melalui jaringan wifi dan LAN (Local Area 
Network) sehingga bisa diakses oleh user client melalui web browser seperti Internet 
Explorer, Mozila Firefox, dll. 
 
3.2 Perancangan Perangkat Keras Mekanik 
Perancangan perangkat keras mekanik merupakan bentuk dari alat yang akan dibuat 
oleh penulis. Perancangannya terdiri dari electric panel untuk meletakkan komponen 
mikrokontroler dan empat ruang yang didalamnya dipasang sensor suhu LM35 sebagai 
input mikrokontroler. Masing-masing ruang dibuat variasi suhu yang berbeda dengan cara 
menambahan lampu pijar untuk tiga ruangan (5watt, 10watt, 15watt) dan satu ruangan 
dibiarkan tanpa lampu pijar. Gambar 3.2 merupakan rancangan dari alat yang akan dibuat.  
 
 
Gambar 3.2 Perancangan Hardware Mekanik. 
 
3.3 Perancangan Perangkat Keras Elektronika 
Perancangan perangkat keras elektronika pada alat ini dibuat untuk mendukung kerja 
dari sistem yang akan dibuat. Komponen penyusun perangkat keras elektronika meliputi 
rangkaian RTC DS1307, rangkaian sensor LM35. Perangkat keras elektronika yang 
menyusun sistem alat ini meliputi : 
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3.3.1 Perancangan RTC DS1307 dengan Arduino 
RTC DS1307 menggunakan protokol komunikasi serial I2C untuk membaca 
data tanggal dan waktu [13]. Pin RTC DS1307 dan Arduino Uno yang digunakan 
untuk komunikasi serial I2C adalah pin SCL dan SDA. Gambar 3.3 merupakan 
perancangan rangkaian RTC DS1307. 
 
Gambar 3.3 Rangkaian RTC DS1307. 
 
Tabel 3.1 Alokasi Port Arduino Uno dan RTC DS130. 
Arduino Uno RTC DS1307 
Nomor Port Nama  Nomor Pin Nama 
27 PC4 (SDA) 5 SDA 
28 PC5 (SCL) 6 SCL 
 
Rangkaian RTC menggunakan frekuensi crystal XTAL1 sebesar 32,768KHz 
sesuai dengan datasheet [15]. Penggunaan rangkain resistor R1, R2 secara pull up 
dikarenakan pin SCL dan SDA adalah open drain [15]. Pengertian open drain adalah 
output hanya bisa membuat output berlogika 0 tapi tidak bisa membuat output 
berlogika 1, sehingga agar mampu memberikan output 1 diperlukan pull up resistor 
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yang dihubungkan ke catu daya 5V. Baterai digunakan sebagai sumber tegangan 
cadangan jika RTC DS1307 tidak mendapatkan tegangan dari VCC. 
 
3.3.2 Perancangan Sensor LM35 dengan Arduino  
Sensor suhu LM35 memiliki tiga kaki dimana kaki-kaki tersebut dapat 
langsung dihubungkan dengan board Arduino Uno dengan wiring seperti gambar 3.4 
Kaki Vout LM35 dipakai sebagai input ke Arduino Uno melalui pin analog A0, A1, 
A2, A3 yang sudah tersedia dalam board Arduino Uno. 
 
 
Gambar 3.4 Rangkaian Sensor LM35. 
 
Tabel 3.2 Alokasi Port Arduino Uno dan Sensor LM35. 
Arduino Uno LM35 
Nomor Port Nama Nama Pin 
A0 PC0 (ADC0) Vout 
A1 PC1 (ADC1) Vout 
A2 PC2 (ADC2) Vout 
A3 PC3 (ADC3) Vout 
 
Keluaran sensor LM35 dapat langsung dihubungkan ke port ADC / analog 
input.  Analog input pada Arduino Uno memiliki resolusi 10bit yang dapat 
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memberikan keluaran 2^10 = 1024. Pengaturan pembacaan sensor diatur dengan 
menggunakan analog referensi external dengan memberikan tegangan referensi 




Gambar 3.5 Rangkaian Analog Referensi External. 
 
Dari tegangan referensi tersebut maka berdasarkan rumus 2.1 didapatkan resolusi 






5V = tegangan	      	referensi	        . 
1024 = 10bit	dari	Arduino. 
Perhitungan diatas digunakan untuk mengetahui resolusi pengukuran suhu 
dengan membandingkan antara hasil perhitungan diatas sebesar 4.8mV dan 














                     = 0,48°C       




Didapatkan hasil sebesar 0,
penurunan sebesar 0,48°C
Pengkonversian nilai ADC ke dalam nilai satuan suhu 




Nilai 5V diperoleh dari nilai tegangan
dapat dibaca nilai suhunya dalam satuan derajat 
adalah nilai dari 10bit dari Arduino.
 
3.4 Perancangan Perangkat Lunak
      Perancangan perangkat lunak merupakan perancangan yang penting untuk 
menentukan proses kerja dari alat yang akan dibuat agar dapat bekerja sesuai dengan yang 
dikehendaki. Perancangan perangkat lunak terdiri dari perancangan tampilan halaman 




Bentuk tampilan didalam 
client menampilkan nilai suhu dalam derajad Celcius dari empat ruang yang terpasang 
sensor suhu LM35. Gambar 3.5
user interface dari komputer 
nantinya mempunyai waktu 
browser akan memuat ulang secara otomatis dan menampilkan nilai pembacaan suhu 






48°C, jadi setiap perubahan suhu mengalami ke
. 
°C  didalam program Arduino 
 referensi dan nilai 100 merupakan 
Celcius [18]. Kemudian nilai 1024 
  
 
program utama (Program yang mengatur kerja sistem 
 
web browser yang akan disajikan untuk komputer 
 merupakan bentuk tampilan yang akan dibuat sebagai 
client. Halaman web browser yang akan dirancang 
refresh 4 detik, dalam arti setiap 4 
 Perancangan Tampilan di dalam Web Browser
	  ℎ 	(° ) =







detik halaman web 
 
. 
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3.4.2 Perancangan Program Utama 
Perancangan program utama ini dalam bentuk diagram alir yang ditunjukkan 
pada Gambar 3.6. Program ini dimasukkan ke dalam board mikrokontroler Arduino 




Gambar 3.7 Diagram Alir Program Utama. 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI




Program pertama dimulai dengan inisialisasi yang terdiri dari inisialisasi port 
analog, ethernet shield, SPI, dan SD card. Program selanjutnya adalah proses 
mengambil nilai ADC input sensor LM35 dari port-port analog, kemudian nilai ADC 
dari port-port analog itu diproses dalam program konversi supaya dapat dibaca nilai 
suhunya. Data RTC diambil berupa waktu dan nilai konversi suhu disimpan didalam 
SD card. Jika client tidak mengakses atau alamat IP salah maka program akan kembali 
menuju ke proses setelah konversi nilai suhu dan mengulang proses mengambil data 
RTC dan nilai suhu kemudian melakukan penyimpanan lagi. Jika alamat IP diakses 
dengan benar oleh client maka dilakukan proses pengiriman nilai suhu ke web browser 
client. 
 
3.4.3 Subrutin Input Sensor LM35 
Program ini dimulai dengan mengambil data dari sensor LM35 yang terkoneksi 
dengan analog input port 0, port 1, port 2, port 3. Melalui masing-masing port 
tersebut data ADC dari LM35 dibaca kemudian data itu diberikan wadah dengan 




Gambar 3.8 Subrutin Input Sensor LM35. 
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3.4.4 Subrutin Kirim Nilai Suhu dan Tampilkan dalam Halaman Web 
Browser  
Program ini dimulai setelah alamat IP diakses dengan benar maka langkah 
pertama adalah mengirimkan nilai konversi Suhu1 ke tampilan web browser client 




Gambar 3.9 Subrutin Kirim Nilai Suhu dan Tampilkan dalam Halaman Web Browser. 
 
3.4.5 Subrutin Simpan Data Suhu dan Data RTC  
Program ini dimulai dengan mengambil data waktu dari RTC DS1307 yang 
terkoneksi dengan Arduino Uno melalui port SDA dan SCL. Melalui port tersebut 
data waktu dari RTC DS1307 dibaca, sehingga diperoleh data tanggal dan jam. 
Tanggal dan jam digunakan untuk memberi label waktu saat data suhu disimpan 
kedalam SDcard. Pengaturan penyimpanan dilakukan setiap 4 detik oleh timer, jika 
timer sudah menghitung 4 detik maka dilakukan penyimpanan tanggal dan jam 
kemudian diikuti penyimpanan nilai konversi Suhu1, Suhu2, Suhu3, dan Suhu4. 
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Gambar 3.10 Subrutin Simpan Data Suhu dan Data RTC. 
 
3.5 Perhitungan Nilai Persentase Error 
Perhitungan nilai persentase error digunakan untuk menyimpulkan hasil dari 
percobaan pengukuran suhu yang akan dilakukan. Nilai pengukuran akan dibandingkan 
dengan nilai dari thermometer untuk mengetahui besarnya selisih. Nilai selisih itu 






    




HASIL DAN PEMBAHASAN 
 
Bab ini menjelaskan tentang implementasi perancangan penelitian dan hasil uji coba 
alat beserta pembahasannya untuk mengetahui kesesuaian antara perancangan dengan 
penelitian. 
 
4.1 Hasi Implementasi Alat 
Implementasi alat monitoring suhu 4 channel jarak jauh berbasis Arduino Uno yang 
dirancang pada BAB III mengalami kegagalan. Proses pengiriman data suhu ke jaringan 
dan penyimpanan data suhu dan waktu ke SD card on board Ethernet shield Arduino tidak 
sesuai dengan yang diharapkan, sehingga pada implementasi yang pertama tidak bisa 
dilakukan. 
Program yang diimplementasikan berdasarkan perancangan diagram alir program 
BAB III tidak bisa melakukan pengiriman data suhu dan penyimpanan data suhu dan 
waktu ke SD card on board Ethernet shield Arduino secara bersamaan. Hal ini disebabkan 
keterbatasan komunikasi antara Arduino Uno dengan Ethernet shield Arduino. Pin 10 
(slave select) yang digunakan untuk memilih slave hanya bisa digunakan untuk 
mengaktifkan salah satu slave yang digunakan yaitu untuk mengaktifkan ethernet chip 
Wiznet W5100 atau SD card, sehingga dilakukan beberapa perubahan agar proses bekerja 
dengan baik sesuai yang diharapkan. 
Ada beberapa perubahan antara perancangan dan implementasi perangkat keras 
elektronika. Pada rangkaian perangkat keras elektronika ada penambahan board Arduino 
Uno untuk melakukan proses penyimpanan data suhu dan waktu penyimpanan dengan 
menggunakan SD card shield external. Jadi pada implementasi alat terdapat dua Arduino 
Uno, Arduino Uno 1 berfungsi untuk mengatur pengiriman data suhu ke web browser 
melalui Ethernet Shield Arduino, sedangkan Arduino Uno 2 berfungsi untuk mengatur 
penyimpanan data suhu dan waktu ke micro SD card melalui SD card shield external. 
Perubahan juga terjadi pada implementasi rangkaian RTC DS1307. Dalam perancangan 
BAB III rangkaian RTC terhubung dengan Arduino Uno 1 dan pada implementasi 
rangkaian RTC dihubungkan ke Arduino Uno 2 untuk keperluan penyimpanan data suhu 
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dan waktu. Pada Arduino Uno 2 juga ditambahkan dua indikator berupa LED (Light 
Emitted Dioda). Indikator LED warna biru berfungsi untuk mendeteksi proses penulisan 
data suhu dan waktu pada micro SD card, dan indikator LED warna merah untuk 
mendeteksi error apabila terjadi gagal proses penulisan data pada micro SD card. 
Rangkaian keseluruhan dan perubahan yang dilakukan pada implementasi perangkat keras 
dapat dilihat di Gambar 4.1 dan Gambar 4.2. 
 
 
Gambar 4.1 Rangkaian Arduino Uno 1. 
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Gambar 4.2 Rangkaian Arduino Uno 2. 
 
Pada implementasi perangkat lunak juga ada perubahan yaitu pemisahan program 
penyimpanan dan program pengiriman. Program pengiriman data suhu ke jaringan melalui 
Ethernet shield Arduino diatur oleh Arduino Uno 1 dan program penyimpanan data (data 
waktu dan suhu) menggunakan SD card diatur oleh Arduino Uno 2. Diagram alir program 
ditunjukan pada Gambar 4.3 dan Gambar 4.4. 
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Gambar 4.3 Diagram Alir Program Utama Arduino Uno 1. 
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Gambar 4.4 Diagram Alir Program Utama Arduino Uno 2. 
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4.2 Hasil Perancangan Perangkat Keras 
Perangkat keras pada alat monitoring suhu 4 channel jarak jauh berbasis Arduino Uno 
terdiri atas beberapa bagian yaitu : konstruksi alat, rangkaian elektronik (panel elektrik), 
dan acces point router TP-LINK TL-WR741ND untuk koneksi ke jaringan. Konstruksi 
alat sesuai dengan perancangan, terdiri dari 4 ruang yang didalamnya terdapat sensor suhu 
LM35 dan 3 ruang dipasang lampu pijar (15watt, 10watt, 5watt) sebagai pengkondisi suhu 
di dalam ruang. Hasil konstruksi alat dapat dilihat pada Gambar 4.5 dan fungsi dari setiap 
bagian dapat dilihat pada tabel 4.1. 
 
 
Gambar 4.5 Hasil Perancangan Konstruksi. 
 
Tabel 4.1 Keterangan dan Fungsi Alat. 
No Nama Bagian Fungsi 
1 Kotak Ruang Sebagai ruang pengkondisi suhu. 
2 Sensor Suhu LM35 Untuk mengukur nilai suhu ruangan. 
3 Panel Elektrik Untuk meletakkan komponen elektrik. 
4 Lampu Pijar Sebagai pengkondisi suhu ruangan. 
5 Terminal  Untuk menghubungkan jalur pengkabelan lampu 
pijar. 
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Panel elektrik terdiri dari beberapa rangkaian elektronik yang berfungsi mengatur 
kerja dari sistem alat monitoring suhu 4 channel jarak jauh berbasis Arduino Uno. Panel 




Gambar 4.6 Hasil Perancangan Perangkat Keras Elektrik (tampak atas). 
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Tabel 4.2. Bagian dari Perangkat Keras Elektrik dan Fungsi dari Rangkaian. 
No Nama Rangkaian Fungsi 
1 Rangkaian board Arduino Sebagai pengontrol input dan output.  
1a Rangkaian Ethernet Shield 
Arduino 
Sebagai pengirim data ke jaringan ethernet. 
1b Rangkaian board Arduino 
Uno 1 
Sebagai pengontrol input dan output untuk proses 
pengiriman data ke jaringan ethernet. 
1c Rangkaian board Arduino  
Uno 2 
Sebagai pengontrol input dan output untuk proses 
penyimpanan data menggunakan SD card. 
2 Rangkaian RTC DS1307  Sebagai input waktu untuk proses penyimpanan 
data. 
3 Rangkaian SD card Shield Sebagai tempat penyimpanan data waktu dan suhu. 
4 Rangkaian LED Sebagai indikator   
5 Rangkaian sensor suhu LM35 Sebagai input ke analog in Arduino Uno 
 
4.3 Pengujian Alat 
Pengujian alat digunakan untuk mendapatkan data-data spesifik dari alat yang sudah 
dibuat sehingga mempermudah proses analisa. 
 
4.3.1 Pengujian Sistem 
Metode pengamatan yang digunakan dalam pengujian ini sesuai dengan 
metodologi penelitian pada bab pendahuluan yaitu membandingkan hasil pengukuran 
suhu oleh thermometer dengan hasil pengukuran alat monitoring suhu 4 channel jarak 
jauh berbasis Arduino Uno. Dari hasil perbandingan tersebut akan dilakukan 
perhitungan tingkat kesalahan (error) alat ini. Rumus perhitungan error sesuai dengan 
perhitungan nilai persentase error pada bab rancangan penelitian. 
Hasil pengujian sistem alat monitoring suhu 4 channel jarak jauh berbasis 
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ROOM 1 Client 
(°C) 
Error (%) 
11:08:43 0:00:08 28,4 28,3 0,352 
11:08:51 0:00:21 30,0 33,7 12,333 
11:09:12 0:00:24 35,0 42,3 20,857 
11:09:36 0:00:40 40,0 49,1 22,750 
11:10:16 0:00:44 45,0 55,6 23,555 
11:11:00 0:01:40 50,0 59,8 19,600 
11:12:40 0:00:08 55,0 65,7 19,454 
11:12:48 0:00:04 60,0 65,7 9,500 
11:12:52 0:01:32 65,0 66,2 1,846 
11:14:24 0:00:28 70,0 70,0 0 
11:14:52 0:00:56 71,0 70,5 0,704 
11:15:48 0:00:28 72,0 72,1 0,138 
11:16:16 0:00:56 73,0 72,7 0,410 
11:17:12 0:00:40 74,0 74,8 1,081 
11:17:52 0:00:48 75,0 75,3 0,400 
11:18:40 0:00:16 76,0 76,4 0,526 
11:18:56 0:00:40 77,0 76,9 0,129 
11:19:36 0:00:48 78,0 77,5 0,641 
11:20:24 
0:00:40 
79,0 78,5 0,632 
11:21:04 80,0 79,6 0,500 
Total Error / Jumlah Data 6,770 
 
Pengujian pada ruang 1 dilakukan sampai suhu 80°C sesuai dengan batasan 
masalah pada bab pendahuluan. Hasil pengujian pada ruang 1 yang menggunakan 
lampu pijar 15 watt menunjukkan bahwa saat lampu pijar mulai dinyalakan terjadi 
kenaikan suhu yang sangat cepat sehingga menyebabkan error yang besar, namun saat 
kenaikan suhu mulai pelan antara 65°C sampai 80°C error yang terjadi kecil. Pada 
pengujian ruang 1 ini diketahui bahawa alat ini dapat membaca suhu dengan tingkat 
error yang kecil saat kenaikan suhu yang tidak terlalu cepat. Error yang besar pada 
pengujian ruang 1 ini dipengaruhi oleh akselerasi dari lampu pijar yang digunakan 
untuk melakukan pengujian sampai 80°C, respon dari sensor dan thermometer yang 
digunakan. 
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ROOM 2 Client 
(°C) 
Error (%) 
1 29,0 29.1 0,344 
2 30,0 30.6 2,000 
3 31,0 31.7 2,258 
4 32,0 32.2 0,625 
5 33,0 33.2 0,606 
6 34,0 33.7 0,882 
7 35,0 34.2 2,285 
8 36,0 35.3 1,944 
9 37,0 36.7 0,810 
10 38,0 37.4 1,578 
11 39,0 37.9 2,820 
12 40,0 38.9 2,750 
13 41,0 40,0 2,439 
14 42,0 41,0 2,380 
15 43,0 42,0 2,325 
Total Error / Jumlah Data 1,736 
 




ROOM 3 Client 
(°C) 
Error (%) 
1 30,0 30,5 1,666 
2 31,0 31,5 1,612 
3 32,0 32,5 1,562 
4 33,0 33,5 1,515 
5 34,0 34,0 0 
6 35,0 35,5 1,428 
7 36,0 36,5 1,388 
8 37,0 37,5 1,351 
9 38,0 38,5 1,315 
10 39,0 39,0 0 
11 40,0 40,0 0 
12 41,0 41,0 0 
Total Error / Jumlah Data 0,986 
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1 30,1 30,0 0,332 
2 30,0 29.5 1,666 
3 30,0 30,0 0 
4 30,0 30,0 0 
5 30,1 30,0 0,332 
6 30,2 30,0 0,662 
7 30,2 30,0 0,662 
8 30,1 30,0 0,332 
9 30,1 30,0 0,332 
10 30,2 30,0 0,662 
Total Error /Jumlah Data 0,498 
 
Dari hasil data pengujian keempat ruang tersebut dapat dilihat bahwa alat ini 
memiliki error yang besar hanya pada ruang 1, ini dikarenakan kenaikan suhu yang 
terjadi pada ruang 1 sangat cepat. Alat ini dapat bekerja baik dengan selisih error yang 
kecil pada ruang 2, ruang 3, dan ruang 4. Faktor-faktor yang menyebabkan terjadinya 
error pada alat ini adalah : 
 
1. Pengkondisian suhu yang akan dibaca sensor 
Kasus terjadi pada pengujian ruang 1, dimana di ruang 1 menggunakan lampu 
pijar 15 watt pada ruang tertutup untuk mencapai suhu 80°C. Panas yang dihasilkan 
oleh lampu pijar 15 watt sangat mempengaruhi kecepatan kenaikan suhu pada 
ruangan. Saat lampu mulai dinyalakan terjadi perubahan suhu yang sangat cepat 
sehingga terjadi selisih yang besar antara pembacaan thermometer dengan 
pembacaan alat ini, namun saat suhu mendekati suhu yang mampu dicapai oleh 
lampu 15 watt perubahan suhunya relatif pelan sehingga selisih pembacaan suhu 
oleh thermometer dan alat ini kecil. Pada ruang 2 dan ruang 3 yang menggunakan 
lampu pijar 10 watt dan 5 watt perubahan suhunya tidak secepat pada ruang 1 
sehingga error yang terjadi juga kecil. 
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2. Resolusi 
Berikut ini merupakan tabel sampel data percobaan yang tersimpan di SD card 
yang tercantum pada lampiran 3 datalogger ruang. Data tabel ini untuk mengetahui 
nilai resolusi dari alat monitoring suhu 4 channel jarak jauh berbasis Arduino Uno. 
 
Tabel 4.7 Sampel Data Percobaan Ruang 1 yang Tersimpan di SD card. 







1 "10/12/2013  11:10:24" 57,2   
2 "10/12/2013  11:10:28" 57,2 
0,5 
3 "10/12/2013  11:10:32" 57,7 
4 "10/12/2013  11:10:36" 57,7 
0,5 
5 "10/12/2013  11:10:40" 58,2 
6 "10/12/2013  11:10:44" 58,2 0,6 
7 "10/12/2013  11:10:48" 58,8 0,5 
8 "10/12/2013  11:10:52" 59,3   
9 "10/12/2013  11:10:56" 59,3 
0,5 
10     "10/12/2013  11:11:00" 59,8 
Rata-rata ketelitian suhu 0,52 
 
Tabel 4.8 Sampel Data Percobaan Ruang 2 yang Tersimpan di SD card. 







1 "9/12/2013  3:30:28" 28,5 0,6 
2 "9/12/2013  3:30:32" 29,1 0,5 
3 "9/12/2013  3:30:36" 29,6 0,5 
4 "9/12/2013  3:30:40" 29,1 0,5 
5 "9/12/2013  3:30:44" 29,6 
0,5 
6 "9/12/2013  3:30:48" 30,1 
7 "9/12/2013  3:30:52" 30,1   
8 "9/12/2013  3:30:56" 30,1   
9 "9/12/2013  3:31:00" 30,1 
0,5 
10 "9/12/2013  3:31:04" 30,6 
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Tabel 4.9 Sampel Data Percobaan Ruang 3 yang Tersimpan di SD card. 







1 "9/12/2013  8:21:44" 27,0 0,5 
2 "9/12/2013  8:21:48" 27,5 
0,5 
3 "9/12/2013  8:21:52" 28,0 
4 "9/12/2013  8:21:56" 28,0 
0,5 
5 "9/12/2013  8:22:00" 28,5 
6 "9/12/2013  8:22:04" 28,5 
0,5 
7 "9/12/2013  8:22:08" 29,0 
8 "9/12/2013  8:22:12" 29,0   
9 "9/12/2013  8:22:16" 29,0 
0,5 
10 "9/12/2013  8:22:20" 29,5 
Rata-rata ketelitian suhu 0,5 
 
Tabel 4.10 Sampel Data Percobaan Ruang 4 yang Tersimpan di SD card. 







1 "7/12/2013  9:54:48" 30,0   
2 "7/12/2013  9:54:52" 30,0 
0,5 
3 "7/12/2013  9:54:56" 29,5 
4 "7/12/2013  9:55:00" 30,0   
5 "7/12/2013  9:55:04" 30,0   
6 "7/12/2013  9:55:08" 30,0   
7 "7/12/2013  9:55:12" 30,0   
8 "7/12/2013  9:55:16" 30,0   
9 "7/12/2013  9:55:20" 30,0   
10 "7/12/2013  9:55:24" 30,0   
Rata-rata ketelitian suhu 0,5 
 
Berdasarkan data tabel percobaan tersebut dapat dilihat bahwa alat monitoring 
suhu 4 channel jarak jauh berbasis Arduino Uno ini memiliki resolusi ±0,5°C, 
sedangkan thermometer yang digunakan untuk pembanding dalam penelitian ini 
memiliki resolusi ±0,1°C. Terdapat perbedaan resolusi yang mengakibatkan selisih 
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4.3.2 Pengujian Rangkaian RTC DS1307  
Pengaturan waktu pada rangkaian RTC DS1307 dilakukan terlebih dahulu 
sebelum dimasukkan ke dalam sistem sebagai input alat monitoring suhu 4 channel 
jarak jauh berbasis Arduino Uno. Pengaturan waktu ini menggunakan program 
tersendiri sesuai lampiran program setting waktu rangkaian RTC DS1307  yang 
dimasukkan melalui Arduino Uno ke rangkaian RTC DS1307. Pengaturan waktu ini 
hanya dilakukan sekali saja dan rangkaian RTC DS1307 ini sudah bisa digunakan 
untuk input pewaktu dari sistem alat monitoring suhu 4 channel jarak jauh berbasis 
Arduino Uno. Selama kondisi baterai pada rangkaian RTC DS1307 bagus dan tidak 
terlepas dari rangkaian maka waktu yang sudah diatur akan sesuai dan bisa digunakan. 
Pada pengujian ini dilakukan untuk mengetahui kondisi rangkaian RTC 
DS1307 dapat bekerja sesuai dengan yang diharapkan atau tidak. Pengujian 
menggunakan program pengambilan data waktu dari RTC DS1307 melalui Arduino 
Uno, komunikasi serial akan menunjukan hasil pengujian terhadap waktu yang 
dihasilkan oleh RTC DS1307. 
 
 
Gambar 4.8 Hasil Pengujian RTC DS1307. 
 
Hasil pengujian RTC DS1307 pada gambar 4.7 menunjukkan bahwa rangkaian 
dapat bekerja dengan baik, sehingga bisa digunakan untuk penanda waktu kapan data 
suhu dari sensor LM35 disimpan ke SD card. Format penulisan waktu seperti pada 
gambar 4.7 yaitu tanggal/bulan/tahun, jam:menit:detik. 
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4.3.3 Pengujian SD 
Pengujian SD card
data waktu dan nilai suhu dapat dilakukan secara terus menerus dengan jeda waktu 
penyimpanan setiap 4 detik. Pengujian ini juga untuk mengetahui 
dibutuhkan SD card dalam 
card penuh. SD card 
GB, namun kapasitas yang bisa digunakan
 
Pada gambar 4.9
didalam SD card yang disimpan dengan 
program Windows “Notepad




 dilakukan untuk mengetahui apakah proses penyimpanan 
proses penyimpanan data sampai kondisi kapasitas SD 
yang digunakan pada pengujian memiliki kapasitas sebesar 2 
 sebesar 1830 MB. 
 
Gambar 4.9 Kapasitas SD card. 
 
Gambar 4.10 Hasil Pengujian SD card. 
 
 merupakan hasil penyimpanan data waktu dan data suhu 
format file tipe txt dan dapat dibuka dengan
”. Dari hasil pengujian ini, pengambilan data setiap 
pengambilan data setiap 4 detik yang dilakukan selama 1 jam 





 yang digunakan 
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mampu menyimpan data selama
MB, jadi 1830 MB/6 MB = 305 hari.
 
4.3.4 Pengujian Koneksi Jaringan
Pengujian koneksi jaringan dilakukan untuk mengetahui 
jangkauan koneksi jaringan 
dengan acces point router
koneksi antara PC client
acces point router TP
Prompt akan menunjuk
koneksi berhasil maka akan mendapat balasan dari alamat IP yang dituju, dan jika 
koneksi gagal maka ada pemberitahuan berupa kalimat 
dilakukan pengujian terlebih dahulu dilakukan pengaturan jaringan 
dan  subnet mask. Alamat IP 
IP client lain bisa menggunakan 
angka paling belakang diganti dengan angka lain, contoh 192.168.0.60. Angka paling 
belakang dari alamat IP mempunyai jangkauan dari 1 sampai 255 dan alamat IP yang 
sudah dipakai tidak bisa dipakai oleh PC 
subnet mask PC client 




 305 hari, dengan perhitumgan 250 KB X 24 jam = 6 
 
 
wifi. Pengujian terdiri dari koneksi antara PC 
 TP-LINK TL-WR741ND menggunakan kabel 
 dengan Ethernet Shield Arduino yang terhubung dengan 
-LINK TL-WR741ND menggunakan wifi. Program 
kan hasil koneksi jaringan dengan alamat IP
“request time out”
default router TP-LINK adalah 192.168.0.1,
alamat seperti default router TP-LINK tersebut, tetapi 
client yang lain. Pengatur
seperti Gambar 4.10 dan didalam program Arduino Uno 1 juga 
  






 tertentu. Jika 
. Sebelum 
berupa alamat IP 
untuk alamat 
an alamat IP dan 
 




Gambar 4.13 Hasil K
Gambar 4.14 Hasil K
Hasil pengujian koneksi jaringan 
menggunakan kabel ethernet 
 
 Pengaturan Koneksi dalam Program Arduino 1
 













 Arduino melalui 
 
, sehingga proses 
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pengiriman data suhu dari sensor LM35 ke jaringan dapat dilakukan. Hasil pengujian 
jangkauan koneksi jaringan melalui wifi ditunjukkan pada Tabel 4.3. 
 
Tabel 4.11 Data Pengujian Jangkauan Wifi dengan Tempat yang Banyak 
Halangannya. 
JARAK KONEKSI 
2 meter Terhubung 
4 meter Terhubung 
5 meter Terhubung 
6 meter Terhubung 
7 meter Terhubung 
8 meter Terhubung 
9 meter Terhubung 
10 meter Putus 
 
4.3.5 Pengujian Indikator LED 
Pengujian Indikator LED bertujuan untuk mengetahui indikator bekerja sesuai 
dengan yang diharapkan saat proses penyimpanan data dan saat error terjadi. Indikator 
LED yang digunakan adalah warna biru dan merah. Jika nyala warna biru berkedip 
mengindikasikan proses penyimpanan sedang terjadi kemudian jika nyala warna 
merah menyala mengindikasikan terjadi error dan proses penyimpanan tidak bisa 
dilakukan selama error masih terjadi. 
 
Tabel 4.12 Data Pengujian Indikator LED Warna Biru. 
PROSES KONDISI LED WARNA BIRU 
Penyimpanan data suhu dan waktu ON  
 
Tabel 4.13 Data Pengujian Indikator LED Warna Merah. 
PROSES KONDISI LED WARNA MERAH 
Error (SD card belum dipasang, 
Pemasangan SD card belum benar, SD 
card penuh) 
ON 
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4.4 Analisa Perangkat Lunak Arduino 1 
4.4.1 Inisialisasi 
Inisialisasi pada Arduino 1 berisi tentang pendefinisian dari fungsi dan variabel 
yang digunakan dalam proses pengiriman data suhu ke jaringan. Bagian inisialisasi 
meliputi input analog, komunikasi SPI, ethernet, analog referensi. Urutan program 
inisialisasi pada Arduino 1 dapat dilihat pada Gambar 4.14. 
 
 
Gambar 4.15 Inisialisasi Program Arduino 1. 
 
Pada inisialisasi ethernet terdapat pengaturan alamat IP, gateway, subnet yang 
bisa diubah-ubah sesuai alamat jaringan yang akan digunakan, sedangkan untuk 
pengaturan mac menggunakan default dari library Ethernet Shield Arduino. Perintah 
analog referensi external digunakan agar tegangan acuan yang dibaca ADC adalah 
tegangan referensi. 
 
4.4.2 Pembacaan Sensor 
Pembacaan sensor dipengaruhi oleh kondisi suhu tiap-tiap ruang yang masing-
masing ruang dipasang lampu pijar dengan nilai Watt sesuai pada perancangan BAB 
III, dan 1 ruang tidak dipasang lampu pijar. Urutan program pembacaan sensor dapat 
dilihat pada Gambar 4.15. 
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Gambar 4.16 Program Pembacaan Sensor Arduino 1. 
 
Pada urutan program pembacaan sensor diawali dengan pembacaan nilai ADC 
masing-masing ruang oleh Arduino 1 kemudian dikonversikan dengan perhitungan 
sesuai perancangan BAB III agar dapat menjadi nilai suhu dalam satuan derajat 
Celcius. Perhitungan konversi didalam program tersebut dapat diubah-ubah sesuai 
dengan hasil kalibrasi yang dilakukan. Pada percobaan pengambilan data suhu 
sebelumnya dilakukan kalibrasi dengan alat ukur thermometer yang memiliki 
ketelitian 0.1°C. Perhitungan kalibrasinya sebagai berikut : 
a) Ruang 1 diketahui : 
- Nilai tegangan analog referensi terukur 4.97 V 
- Thermometer yang digunakan untuk kalibrasi menunjukkan suhu 
29,8°C. 
- Nilai ADC dari sensor saat suhu 29,8°C adalah 55 
- Resolusi LM35 10 mV/°C 





0,298	.   = 273,35 
  = 917,2 





b) Ruang 2 diketahui : 
- Nilai tegangan analog referensi terukur 4.97 V 
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- Thermometer yang digunakan untuk kalibrasi menunjukkan suhu 
30°C. 
- Nilai ADC dari sensor saat suhu 30°C adalah 57 
- Resolusi LM35 10 mV/°C 





0,3.   = 283,29 
  = 944,3 






c) Ruang 3 diketahui : 
- Nilai tegangan analog referensi terukur 4.97 V 
- Thermometer yang digunakan untuk kalibrasi menunjukkan suhu 
29,9°C. 
- Nilai ADC dari sensor saat suhu 29,9°C adalah 59 
- Resolusi LM35 10 mV/°C 





0,299	.   = 293,23 
  = 980,7 






d) Ruang 4 diketahui : 
- Nilai tegangan analog referensi terukur 4.97 V 
- Thermometer yang digunakan untuk kalibrasi menunjukkan suhu 
29,9°C. 
- Nilai ADC dari sensor saat suhu 29,9°C adalah 59 
- Resolusi LM35 10 mV/°C 
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0,299.   = 293,23 
  = 980,7 






Arduino Uno mempunyai kisaran tegangan kerja yang disarankan antara 7V 
sampai 12V. Jika diberi catu daya kurang dari 7V maka nilai tegangan yang dihasikan 
pin 5V bernilai kecil dan Arduino Uno tidak bisa bekerja, kemudian jika diberi 
tegangan lebih dari 12V maka regulator tegangan pada board Arduino Uno menjadi 
panas. Catu daya yang dipakai mempunyai pengaruh terhadap tegangan yang 
dihasilkan oleh pin 5V yang dipakai untuk input analog referensi. Hasil pengujian catu 
daya dapat dilihat pada tabel 4.10 dan tabel 4.11. 
 
Tabel 4.14 Data Pengujian Catu Daya Universal. 
Tipe Catu Daya 
Output Catu Daya 
Terukur (Volt) 








Tabel 4.15 Data Pengujian Dua Jenis Catu Daya Berbeda. 
No Tipe Catu Daya 
Output Catu Daya 
Terukur (Volt) 











Berdasarkan hasil data pengujian catu daya maka yang mempengaruhi nilai 
tegangan input analog referensi adalah nilai tegangan dari catu daya yang dipakai. 
Semakin kecil nilai tegangan dari catu daya yang dipakai maka nilai tegangan input 
analog referensi mengalami drop tegangan sehingga mempengaruhi nilai konstanta 
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konversi yang dipakai di dalam program. Maka pada implementasi alat monitoring 
suhu 4 channel jarak jauh berbasis Arduino Uno menggunakan catu daya dengan nilai 
9,89V yang menghasilkan nilai tegangan input analog referensi sebesar 4,97V. Nilai 
tegangan input analog referensi sebesar 4,9V ini digunakan untuk perhitungan 
kalibrasi sehingga diperoleh konstanta konversi di dalam program.   
 
4.4.3 Pengiriman Data Suhu dan Tampilan 
Urutan program pengiriman data suhu dan tampilan dapat dilihat pada Gambar 
4.16. Program ini mengambil dari library Ethernet Shield Arduino kemudian 
dimodifikasi agar sesuai dengan perancangan tampilan web browser.  Program ini 
mengalami sedikit perubahan pada program tampilan. Perubahan yang terjadi pada 
tampilan terdiri dari warna font, warna background, serta penambahan agar tampilan 
lebih baik dari perancangan. Hasil implementasi dapat dilihat pada Gambar 4.17.   
 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
  53 
 
 
Gambar 4.17 Program Pengiriman Data Suhu dan Tampilan. 
 
 
Gambar 4.18 Implementasi Pengiriman Data dan Tampilan di PC client menggunakan 
browser Google Chrome.  
 
 
Gambar 4.19 Implementasi Pengiriman Data dan Tampilan di PC client menggunakan 
browser Internet Explorer. 
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Gambar 4.20 Implementasi Pengiriman Data dan Tampilan di PC client menggunakan 
browser Mozilla Firefox. 
 
Dari hasil implementasi dapat diketahui bahwa program dapat berjalan dengan 
baik menampilkan data pada web browser (Google Chrome, Internet Explorer, Mozilla 
Firefox).  
Pada pengujian tampilan  untuk beberapa client terdapat perbedaan nilai suhu 
yang ditampilkan. Pengujian dilakukan dengan menggunakan 3 client dan data 
pengujian antar client dapat dilihat pada tabel 4.16. 
 
Tabel 4.16 Data Pengujian Antar Client.  
 
 
Data percobaan diambil dengan cara client 1 mengakses terlebih dahulu 
selanjutnya diikuti client 2 dan client 3. Setiap client mempunyai waktu auto reload 
setiap 4 detik sekali dan setiap terjadi auto reload tersebut dilakukan pengambilan data 
suhu yang tertampil dari setiap client. Berdasarkan hasil data percobaan pada tabel 
Room1 Room2 Room3 Room4 Room1 Room2 Room3 Room4 Room1 Room2 Room3 Room4
1 26,7 26,5 26,5 26,5 27,0 27,5 28,0 27,5 28,3 28,5 28,5 28,5
2 27,8 28,0 27,5 27,5 27,2 26,5 26,0 26,0 26,7 25,9 26,0 25,5
3 26,7 26,5 26,0 25,5 27,2 26,5 26,0 26,0 26,7 26,5 26,0 26,0
4 26,7 25,9 26,0 25,0 26,7 26,5 26,5 26,5 26,2 26,5 26,0 26,0
5 26,7 26,5 26,5 26,0 28,3 27,5 26,0 27,5 28,3 28,0 28,0 28,0
6 26,7 26,9 26,0 26,0 26,7 26,9 26,0 25,5 26,7 25,9 26,0 24,5
7 26,2 25,9 26,0 26,0 26,0 25,9 26,0 26,0 26,7 25,9 26,0 25,5
8 26,7 26,5 26,0 26,0 26,7 27,0 26,5 26,5 27,8 28,0 28,5 28,5
9 28,8 29,6 29,5 29,0 28,3 28,0 28,0 28,0 26,7 26,7 26,0 25,5
10 26,7 25,9 26,0 25,5 27,8 27,0 27,0 26,5 26,7 25,9 26,0 25,5
No
Client 1 Client2 Client3
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4.16 dapat dilihat bahwa ada perbedaan antar client, hal ini disebabkan oleh proses 
pengolahan yang terjadi pada acces point router TP-LINK TL-WR741ND. Semakin 
banyak jumlah client yang mengakses data melalui acces point router TP-LINK TL-
WR741ND maka komunikasi data ke client semakin sibuk. Arduino Uno 
mengirimkan data terbaru secara terus menerus melalui ethernet shield Arduino ke 
acces point router TP-LINK TL-WR741ND, kemudian data itu dibagikan ke setiap 
client yang mengakses. Pembagian data ke setiap client ini berdasarkan permintaan 
client melalui auto reload, sedangkan Arduino Uno mengirimkan data yang terbaru 
secara terus menerus, ini yang menyebabkan perbedaan nilai suhu pada client karena 
client yang sudah melakukan auto reload mendapatkan data suhu terbaru. Maka pada 
data percobaan tabel 4.16 dapat dilihat bahwa pengiriman data suhu oleh acces point 
router terjadi secara bergantian. 
 
4.5 Analisa Perangkat Lunak Arduino 2 
4.5.1 Inisialisasi 
Bagian inisialisasi Arduino 2 meliputi pendefinisian input analog, output LED, 
komunikasi I2C, SD card, RTC DS1307. Urutan program inisialisasi Arduino 2 
ditunjukkan pada Gambar 4.17. 
 
 
Gambar 4.21 Inisialisasi Program Arduino 2. 
 
Perintah analog referensi external juga digunakan dalam program Arduino 2 
ini, sehingga Arduino 1 dan Arduino 2 menggunakan tegangan referensi yang sama. 
Arduino 2 merupakan master dan SD card adalah slave yang digunakan untuk 
menyimpan data yang telah diolah Arduino 2. Pin 10 dari Arduino 2 merupakan slave 
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select yang digunakan untuk mengaktifkan SD card sebagai slave dengan cara pin 10 
dikondisikan High saat inisialisasi SD card akan dimulai. Kegagalan inisialisasi 
mengakibatkan proses penyimpanan data suhu dan waktu tidak dapat dilakukan, maka 
indikator LED merah menyala. Implementasi jika inisialisasi tidak berhasil 
ditunjukkan pada Gambar 4.19. 
 
 
Gambar 4.22 Implementasi Jika Terjadi Kegagalan Inisialisasi. 
 
4.5.2 Pembacaan Sensor 
Program pembacaan sensor sama seperti pada Arduino 1. Urutan program 
dapat dilihat pada Gambar 4.20. 
 
Gambar 4.23 Program Pembacaan Sensor Arduino 2. 
 
4.5.3 Penyimpanan Data Suhu dan Waktu 
Penyimpanan data suhu dan waktu dilakukan setiap 4 detik dengan nama file 
yang dibuat didalam SD card adalah data.txt.  Proses penulisan data suhu dan waktu 
pada SD card ditunjukkan oleh indikator LED warna biru yang berkedip. Urutan 
program penyimpanan data suhu dan waktu dapat dilihat pada Gambar 4.21 dan hasil 
implementasi indikator LED dapat dilihat pada Gambar 4.22. 
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Gambar 4.24 Program Penyimpanan Data Suhu dan Waktu. 
 
 








KESIMPULAN DAN SARAN 
5.1 Kesimpulan 
Dari hasil implementasi alat monitoring suhu 4 channel jarak jauh berbasis Arduino 
Uno, bisa didapatkan kesimpulan : 
1. Alat ini sudah bisa bekerja dengan baik dalam melakukan proses pengiriman data 
suhu melalui jaringan lokal dan melakukan proses penyimpanan data suhu sesuai 
dengan waktu yang sudah diatur. 
2. Data suhu yang dikirim dapat ditampilkan melalui web browser (Google Chrome, 
Mozilla Firefox, Internet Explorer, dll). 
3. Jangkauan pengiriman data suhu menggunakan wifi dengan Access point router 
TP-LINK (TL-WR741ND) memiliki jangkauan sebesar ±9 meter untuk tempat 
yang banyak halangannya. 
4. Waktu penyimpanan setiap data ke dalam SD card adalah 4 detik dan bentuk file 
yang disimpan adalah file untuk program Notepad (format txt). 
5. Alat ini mampu mengukur suhu dengan tingkat error yang kecil pada ruang 2, 
ruang 3, ruang 4, sedangkan untuk ruang 1 memiliki error yang besar dikarenakan 
perubahan suhu yang terjadi sangat cepat. 
  
5.2 Saran 
Berdasarkan hasil implementasi yang sudah dilakukan, untuk pengembangan lebih 
lanjut ada beberapa saran agar alat monitoring suhu 4 channel jarak jauh berbasis Arduino 
Uno dapat bekerja lebih baik, yaitu : 
1. Perancangan ulang desain tampilan web browser agar tampilan lebih baik. 
2. Perancangan ulang pada koneksi jaringan menggunakan jaringan internet agar alat 
ini dapat diakses diseluruh dunia. 
3. Penggunaan sensor lain yang lebih baik seperti sensor DHT sehingga kelembaban 
udara diruangan juga dapat diketahui. 
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11:08:43 0:00:08 28.4 28.3 0.352 
11:08:51 0:00:21 30 33.7 12.333 
11:09:12 0:00:24 35 42.3 20.857 
11:09:36 0:00:40 40 49.1 22.75 
11:10:16 0:00:44 45 55.6 23.555 
11:11:00 0:01:40 50 59.8 19.6 
11:12:40 0:00:08 55 65.7 19.454 
11:12:48 0:00:04 60 65.7 9.5 
11:12:52 0:01:32 65 66.2 1.846 
11:14:24 0:00:28 70 70 0 
11:14:52 0:00:56 71 70.5 0.704 
11:15:48 0:00:28 72 72.1 0.138 
11:16:16 0:00:56 73 72.7 0.41 
11:17:12 0:00:40 74 74.8 1.081 
11:17:52 0:00:48 75 75.3 0.4 
11:18:40 0:00:16 76 76.4 0.526 
11:18:56 0:00:40 77 76.9 0.129 
11:19:36 0:00:48 78 77.5 0.641 
11:20:24 
0:00:40 
79 78.5 0.632 
11:21:04 80 79.6 0.5 




ROOM 2 Client 
(°C) 
Error (%) 
1 29 29.1 0,344 
2 30 30.6 2,00 
3 31 31.7 2,258 
4 32 32.2 0,625 
5 33 33.2 0,606 
6 34 33.7 0,882 
7 35 34.2 2,285 
8 36 35.3 1,944 
9 37 36.7 0,810 
10 38 37.4 1,578 
11 39 37.9 2,820 
12 40 38.9 2,750 
13 41 40 2,439 
14 42 41 2,380 
15 43 42 2,325 
Total Error / Jumlah Data 1,736 







ROOM 3 Client 
(°C) 
Error (%) 
1 30 30.5 1.666 
2 31 31.5 1.612 
3 32 32.5 1.562 
4 33 33.5 1.515 
5 34 34 0 
6 35 35.5 1.428 
7 36 36.5 1.388 
8 37 37.5 1.351 
9 38 38.5 1.315 
10 39 39 0 
11 40 40 0 
12 41 41 0 




ROOM 4 Client 
(°C) 
Error (%) 
1 30.1 30 0,332 
2 30 29.5 1,666 
3 30 30 0 
4 30 30 0 
5 30.1 30 0,332 
6 30.2 30 0,662 
7 30.2 30 0,662 
8 30.1 30 0,332 
9 30.1 30 0,332 
10 30.2 30 0,662 
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int ADC1 = 0; 
int ADC2 = 1; 
int ADC3 = 2; 






// SETUP KONEKSI KE ROUTER 
byte mac[] = { 0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED }; // mac address Etehrnet shield 
byte ip[] = { 192, 168, 0, 50};// IP LAN Ethernet Shield Arduino 
byte gateway[] = { 192, 168, 0, 1 };// IP Access menggunakan router (IP default router) 
byte subnet[] = { 255, 255, 255, 0 };// Subnet mask (default router) 
EthernetServer server(80); // Server port default router 
//______________________________________________________________________________ 
void setup() { 
  analogReference(EXTERNAL);//Set Analog Referensi External 
  Serial.begin(9600); 
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  Ethernet.begin(mac, ip, gateway, subnet);//Start Koneksi Ethernet 
} 
 //______________________________________________________________ 
void loop(){  
//BACA ANALOG INPUT 
Suhu1 = analogRead(ADC1);   
Suhu2 = analogRead(ADC2); 
Suhu3 = analogRead(ADC3); 
Suhu4 = analogRead(ADC4); 
//______________________________________________________________ 
//KONVERSI MENJADI CELCIUS 
Suhu1 = ((4.9*Suhu1*100.0)/917.2); 
Suhu2 = ((4.9*Suhu2*100.0)/944.3); 
Suhu3 = ((4.9*Suhu3*100.0)/980.7); 
Suhu4 = ((4.9*Suhu4*100.0)/980.7); 
//__________________________________________________________________________ 
//KIRIM DATA KE ROUTER 
  EthernetClient client = server.available(); 
  boolean current_line_is_first = true; 
  char command[6] = "\0"; 
  if (client) { 
  boolean current_line_is_blank = true; 
  while (client.connected()) { 
  if (client.available()) { 
  char c = client.read(); 
  if (c == '\n' && current_line_is_blank) { 
  // send a standard http response header 
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  client.println("HTTP/1.1 200 OK"); 
  client.println("Refresh: 4; url=/"); 
  client.println("Content-Type: text/html"); 
  client.println(); 
//______________________________________________________________________________ 
//Auto Reload Page 
    client.println("<script language=\"javascript\">"); 
    client.println("setTimeout(\"self.location.reload();\",4000);"); 
    client.println("</script>"); 
//______________________________________________________________________________ 
          client.println("<HTML><HEAD>"); 
          client.print("<body style=background-color:darkslategray>");//set background 
          client.println("<h1><center>"); 
          client.println("<font color='cyan' size='6' style='center' ><h1>MONITORING SUHU 4   
CHANNEL</font></h1>"); 
          client.println("</center></h1>"); 
          client.println("<br />");//Spasi 
          client.println("<hr />"); //Garis 
          client.println("<font color='white' size='3'>YMV Galih Purwito Adi"); 
          client.println("<font color='white' size='3'>[115114032]"); 
          client.println("<hr />"); 
          //output data ke browser' 
          client.println("<h1><center>"); 
          client.print("<font color='gold' size='7'> ROOM 1: "); 
          client.print(Suhu1,1); 
          client.print((char)176); // Simbol derajat Celcius  
          client.print("C"); 
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          client.print("<font color='gold' size='7'>      ROOM 2: "); 
          client.print(Suhu2,1); 
          client.print((char)176); 
          client.print("C"); 
          client.println("<h1><center>"); 
          client.print("<font color='gold' size='7'>    ROOM 3: "); 
          client.print(Suhu3,1); 
          client.print((char)176); 
          client.print("C"); 
          client.print("<font color='gold' size='7'>      ROOM 4: "); 
          client.print(Suhu4,1); 
          client.print((char)176); 
          client.println ("C"); 
          client.println("<br />");  
          client.println("<hr />"); 
          client.println("<hr />"); 
          client.println("<font color='cyan' size='3'><h1>Teknik Elektro</font></h1>"); 
          client.println("<font color='cyan' size='3'><h1>Universitas Sanata Dharma</font></h1>"); 
          client.println("<font color='cyan' size='3'><h1>Yogyakarta</font></h1>"); 
          //client.println("<font color='orange' size='3'><h1>2013</font></h1>"); 
          break; 
        }  
        } 
      } 
  } 
    delay(1); // give the web browser time to receive the data 
    client.stop();   } 
























PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
L3-1 
 







int ADC1 = 0; 
int ADC2 = 1; 
int ADC3 = 2; 
int ADC4 = 3; 
int led = 2; 





const int chipSelect = 10; 




  analogReference(EXTERNAL);//set analog referensi external 
  pinMode (led,OUTPUT); 
  pinMode (led1,OUTPUT); 
  Wire.begin(); 
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  Serial.begin(9600); 
  RTC.begin(DateTime(__DATE__, __TIME__)); 
  Serial.println("Inisialisasi SD Card..."); 
  pinMode(10, OUTPUT); 
  digitalWrite(10, HIGH); 
  if (!SD.begin(chipSelect)) { 
  Serial.println("SD Card failed, cek ulang SD Card!!!"); 
  digitalWrite(led1, HIGH); 
  return; 
  } 
    Serial.println("inisialisasi oke..."); 
    //delay(10);    
} 
void loop(){ 
  //delay(1000); 
  DateTime now = RTC.now(); 
//______________________________________________________________________________  
//Baca Analog 
Suhu1 = analogRead(ADC1);   
//Serial.println(ADC1);// baca data dari sensor 
//delay (500); 
Suhu2 = analogRead(ADC2); 
//Serial.print(ADC2); 
//delay (500); 
Suhu3 = analogRead(ADC3); 
//Serial.print(ADC3); 
//delay(500); 
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Suhu1 = ((5*Suhu1*100.0)/1024.0); 
//Serial.println(Suhu1,DEC);        
//delay (500); 
Suhu2 = ((5*Suhu2*100.0)/1024.0); 
//Serial.println(Suhu2,DEC);  
//delay(500); 
Suhu3 = ((5*Suhu3*100.0)/1024.0); 
//Serial.println(Suhu3,DEC);  
//delay(500); 
Suhu4 = ((5*Suhu4*100.0)/1024.0); 
//Serial.println(Suhu4,DEC);  
//______________________________________________________________________________
//Simpan Data Suhu+RTC ke SDcard 
int time = now.second(); 
if (abs(time - lasttime) > 3) { 
 digitalWrite (led,HIGH);  
 File dataFile = SD.open("data.txt", FILE_WRITE); 
 if (dataFile) { 
    dataFile.print(now.day()); 
    dataFile.print("/"); 
    dataFile.print(now.month()); 
    dataFile.print("/"); 
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    dataFile.print(now.year()); 
    dataFile.print(" "); 
    dataFile.print(now.hour()); 
    dataFile.print(":"); 
    dataFile.print(now.minute()); 
    dataFile.print(":"); 
    dataFile.print(now.second()); 
    dataFile.println(" "); 
    dataFile.print("Room1: "); 
    dataFile.print(Suhu1,1); 
    dataFile.print((char)176); 
    dataFile.print("C"); 
    dataFile.print(" _ "); 
    dataFile.print("Room2: "); 
    dataFile.print(Suhu2,1); 
    dataFile.print((char)176); 
    dataFile.print("C"); 
    dataFile.print(" _ "); 
    dataFile.print("Room3: "); 
    dataFile.print(Suhu3,1); 
    dataFile.print((char)176); 
    dataFile.print("C"); 
    dataFile.print(" _ "); 
    dataFile.print("Room4: "); 
    dataFile.print(Suhu4,1); 
    dataFile.print((char)176); 
    dataFile.println("C"); 
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    dataFile.close(); 
     
    Serial.print(now.day()); 
    Serial.print("/"); 
    Serial.print(now.month()); 
    Serial.print("/"); 
    Serial.print(now.year()); 
    Serial.print(" "); 
    Serial.print(now.hour()); 
    Serial.print(":"); 
    Serial.print(now.minute()); 
    Serial.print(":"); 
    Serial.print(now.second()); 
    Serial.print("_"); 
    Serial.print(Suhu1,1); 
    Serial.print((char)176); 
    Serial.print("C"); 
    Serial.print("_"); 
    //delay(500); 
    Serial.print(Suhu2,1); 
    Serial.print((char)176); 
    Serial.print("C"); 
    Serial.print("_"); 
    //delay(500); 
    Serial.print(Suhu3,1); 
    Serial.print((char)176); 
    Serial.print("C"); 
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    Serial.print("_"); 
    //delay(500); 
    Serial.print(Suhu4,1); 
    Serial.print((char)176); 
    Serial.println("C"); 
    } 
  else { 
    Serial.println("file data.txt error!"); 
  } 
  lasttime= time; 
  digitalWrite (led,LOW); 
} 
} 











PROGRAM ARDUINO UNO UNTUK 
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LAMPIRAN PROGRAM ARDUINO UNO UNTUK 
SETTING WAKTU RANGKAIAN RTC DS1307 
 
#include "Wire.h" 
#define DS1307_ADDRESS 0x68 
byte zero = 0x00; //workaround for issue #527 
 
void setup(){ 
  Wire.begin(); 
  Serial.begin(9600); 
  setDateTime(); //MUST CONFIGURE IN FUNCTION 
} 
void loop(){ 
  printDate(); 
  delay(1000); 
} 
void setDateTime(){ 
  byte second =      00; //0-59 
  byte minute =      55; //0-59 
  byte hour =        19; //0-23 
  byte weekDay =     6; //1-7 
  byte monthDay =    17; //1-31 
  byte month =       10; //1-12 
  byte year  =       13; //0-99 
 
  Wire.beginTransmission(DS1307_ADDRESS); 
  Wire.write(zero); //stop Oscillator 




  Wire.write(decToBcd(second)); 
  Wire.write(decToBcd(minute)); 
  Wire.write(decToBcd(hour)); 
  Wire.write(decToBcd(weekDay)); 
  Wire.write(decToBcd(monthDay)); 
  Wire.write(decToBcd(month)); 
  Wire.write(decToBcd(year)); 
  Wire.write(zero); //start  
  Wire.endTransmission(); 
} 
byte decToBcd(byte val){ 
// Convert normal decimal numbers to binary coded decimal 
  return ( (val/10*16) + (val%10) ); 
} 
byte bcdToDec(byte val)  { 
// Convert binary coded decimal to normal decimal numbers 
  return ( (val/16*10) + (val%16) ); 
} 
void printDate(){ 
  // Reset the register pointer 
  Wire.beginTransmission(DS1307_ADDRESS); 
  Wire.write(zero); 
  Wire.endTransmission(); 
  Wire.requestFrom(DS1307_ADDRESS, 7); 
  int second = bcdToDec(Wire.read()); 
  int minute = bcdToDec(Wire.read()); 
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  int hour = bcdToDec(Wire.read() & 0b111111); //24 hour time 
  int weekDay = bcdToDec(Wire.read()); //0-6 -> sunday - Saturday 
  int monthDay = bcdToDec(Wire.read()); 
  int month = bcdToDec(Wire.read()); 
  int year = bcdToDec(Wire.read()); 
  //print the date EG   3/1/11 23:59:59 
  Serial.print(month); 
  Serial.print("/"); 
  Serial.print(monthDay); 
  Serial.print("/"); 
  Serial.print(year); 
  Serial.print(" "); 
  Serial.print(hour); 
  Serial.print(":"); 
  Serial.print(minute); 
  Serial.print(":"); 
  Serial.println(second); 
} 
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LAMPIRAN DATA YANG TERSIMPAN DI SD CARD 
(RUANG 1)  
 
10/12/13 11:6:15  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:6:19  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:23  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:27  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:31  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.0°C 
10/12/13 11:6:35  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:39  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:43  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.0°C 
10/12/13 11:6:47  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:51  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:55  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:6:59  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:0  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:4  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:8  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:12  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:16  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:20  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:24  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:28  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:32  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:36  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:40  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.0°C 
10/12/13 11:7:44  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:48  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:52  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:7:56  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:0  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:3  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:7  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:11  
Room1: 28.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:15  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:19  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:23  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:27  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:31  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:35  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:39  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:43  
Room1: 28.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:47  
Room1: 30.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:51  
Room1: 32.6°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:8:55  
Room1: 34.7°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.0°C 
10/12/13 11:8:59  
Room1: 36.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:0  
Room1: 37.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:4  
Room1: 39.0°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:8  
Room1: 40.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:12  
Room1: 42.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:16  
Room1: 43.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:20  
Room1: 44.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:24  
Room1: 46.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:28  
Room1: 47.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:32  
Room1: 48.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:36  
Room1: 49.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:40  
Room1: 50.2°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:44  
Room1: 51.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:48  
Room1: 51.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:52  
Room1: 52.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:9:56  
Room1: 52.9°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:0  
Room1: 53.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:4  
Room1: 54.0°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:8  
Room1: 54.0°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:12  
Room1: 55.0°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:16  
Room1: 55.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
10/12/13 11:10:20  
Room1: 56.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:24  
Room1: 57.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:28  
Room1: 57.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:32  
Room1: 57.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:36  
Room1: 57.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:40  
Room1: 58.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:44  
Room1: 58.2°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:48  
Room1: 58.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:52  
Room1: 59.3°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:10:56  
Room1: 59.3°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:0  
Room1: 59.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:4  
Room1: 60.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:8  
Room1: 60.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:12  
Room1: 60.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:16  
Room1: 60.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:20  
Room1: 61.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:24  
Room1: 61.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:28  
Room1: 61.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:32  
Room1: 62.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:36  
Room1: 62.0°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:40  
Room1: 62.5°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:44  
Room1: 63.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:48  
Room1: 63.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:52  
Room1: 63.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:11:56  
Room1: 63.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:0  
Room1: 63.6°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:4  
Room1: 64.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:8  
Room1: 64.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:12  
Room1: 63.6°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:16  
Room1: 64.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:20  
Room1: 64.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:24  
Room1: 64.6°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:28  
Room1: 64.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:32  
Room1: 65.2°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:36  
Room1: 65.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:40  
Room1: 65.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:44  
Room1: 65.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:48  
Room1: 65.7°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:52  
Room1: 66.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:12:56  
Room1: 66.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:0  
Room1: 66.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:4  
Room1: 66.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:8  
Room1: 66.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:12  
Room1: 67.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:16  
Room1: 66.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:20  
Room1: 67.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:24  
Room1: 67.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:28  
Room1: 67.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:32  
Room1: 67.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:36  
Room1: 67.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:40  
Room1: 67.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:44  
Room1: 67.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:48  
Room1: 68.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:52  
Room1: 68.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:13:56  
Room1: 68.4°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:0  
Room1: 68.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:4  
Room1: 68.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:8  
Room1: 68.9°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:12  
Room1: 69.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:16  
Room1: 69.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:20  
Room1: 69.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:24  
Room1: 70.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:28  
Room1: 69.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:32  
Room1: 70.0°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:36  
Room1: 69.5°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:40  
Room1: 70.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:44  
Room1: 70.0°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:48  
Room1: 70.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:52  
Room1: 70.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:14:56  
Room1: 70.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
10/12/13 11:15:0  
Room1: 70.5°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:4  
Room1: 71.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:8  
Room1: 71.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:12  
Room1: 71.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:16  
Room1: 71.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:20  
Room1: 71.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:24  
Room1: 71.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:28  
Room1: 71.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:32  
Room1: 71.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:36  
Room1: 71.6°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:40  
Room1: 71.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:44  
Room1: 71.6°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:48  
Room1: 72.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:52  
Room1: 72.1°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:15:56  
Room1: 72.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:0  
Room1: 72.1°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:4  
Room1: 72.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:8  
Room1: 72.1°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:12  
Room1: 72.7°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:16  
Room1: 72.7°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:20  
Room1: 72.7°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:24  
Room1: 73.2°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:28  
Room1: 72.7°C _ Room2: 27.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:32  
Room1: 73.2°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:36  
Room1: 73.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:40  
Room1: 73.2°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:44  
Room1: 73.2°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:16:48  
Room1: 73.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:52  
Room1: 73.7°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:16:56  
Room1: 73.7°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:17:0  
Room1: 74.3°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:4  
Room1: 73.7°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:8  
Room1: 73.7°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:17:12  
Room1: 74.8°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:17:16  
Room1: 74.3°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:20  
Room1: 74.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:24  
Room1: 74.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:28  
Room1: 74.8°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:17:32  
Room1: 74.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:36  
Room1: 74.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:40  
Room1: 74.8°C _ Room2: 27.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:44  
Room1: 74.8°C _ Room2: 27.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:48  
Room1: 74.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:52  
Room1: 75.3°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:17:56  
Room1: 75.3°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:18:0  
Room1: 75.9°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:4  
Room1: 75.3°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:8  
Room1: 75.3°C _ Room2: 27.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:18:12  
Room1: 75.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:18:16  
Room1: 75.3°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:18:20  
Room1: 75.9°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:24  
Room1: 75.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:28  
Room1: 75.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:32  
Room1: 75.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:36  
Room1: 75.9°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:18:40  
Room1: 76.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:18:44  
Room1: 76.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:18:48  
Room1: 76.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
10/12/13 11:18:52  
Room1: 76.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:18:56  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:0  
Room1: 76.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:4  
Room1: 76.9°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:8  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:19:12  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:16  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:20  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:24  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:28  
Room1: 76.9°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:32  
Room1: 76.9°C _ Room2: 27.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:36  
Room1: 77.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
10/12/13 11:19:40  
Room1: 77.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:44  
Room1: 77.5°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:48  
Room1: 77.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:52  
Room1: 78.0°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:19:56  
Room1: 77.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:0  
Room1: 77.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:4  
Room1: 78.0°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:8  
Room1: 78.0°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:12  
Room1: 78.0°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:16  
Room1: 78.0°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:20  
Room1: 78.0°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:24  
Room1: 78.5°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:28  
Room1: 78.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:32  
Room1: 78.5°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:36  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:40  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:44  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:48  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:20:52  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:20:56  
Room1: 79.1°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:0  
Room1: 79.1°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:4  
Room1: 79.6°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:21:8  
Room1: 79.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:12  
Room1: 79.6°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:16  
Room1: 79.6°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:20  
Room1: 79.6°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:24  
Room1: 79.6°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:28  
Room1: 79.6°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:32  
Room1: 79.6°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:36  
Room1: 80.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:40  
Room1: 80.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:44  
Room1: 80.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:48  
Room1: 80.1°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:52  
Room1: 79.6°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:21:56  
Room1: 80.1°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:22:0  
Room1: 80.7°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:22:4  
Room1: 80.7°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:22:8  
Room1: 80.7°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
10/12/13 11:22:12  
Room1: 80.7°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:22:16  
Room1: 80.7°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
10/12/13 11:22:20  
Room1: 81.2°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 LAMPIRAN DATA YANG TERSIMPAN DI SD CARD 
(RUANG 2)  
 
9/12/13 15:21:59  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:0  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:4  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:22:8  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:22:12  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:22:16  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:20  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:24  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:28  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:32  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:36  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 27.5°C _ Room4: 27.5°C 
9/12/13 15:22:40  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:22:44  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:48  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:22:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 27.5°C _ Room4: 27.5°C 
9/12/13 15:22:56  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:0  
Room1: 29.9°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:8  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:12  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:16  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:20  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 28.5°C _ Room4: 28.5°C 
9/12/13 15:23:24  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:28  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:36  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:40  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:23:44  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:48  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:23:56  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
 
9/12/13 15:24:0  
Room1: 30.5°C _ Room2: 29.6°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:8  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:12  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:16  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:20  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:24  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:28  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:32  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:36  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:40  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:44  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:48  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:24:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:24:56  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:25:0  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:25:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:25:8  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:12  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:16  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:20  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:25:24  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:28  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:25:36  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:40  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:44  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:48  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:25:56  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:0  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:26:4  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
9/12/13 15:26:8  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.5°C 
9/12/13 15:26:12  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:26:16  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:26:20  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:24  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:26:28  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:36  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:26:40  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:44  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:26:48  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:26:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:26:56  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:0  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:8  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:12  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:27:16  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:20  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 27.5°C 
9/12/13 15:27:24  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:28  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:36  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:40  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:44  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:48  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:27:56  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:0  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:8  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:12  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:16  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:20  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:24  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:28  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:36  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:40  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:44  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 27.0°C _ Room4: 27.5°C 
9/12/13 15:28:48  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:52  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:28:56  
Room1: 29.4°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:0  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:4  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:8  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:12  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:16  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:20  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:24  
Room1: 28.8°C _ Room2: 28.0°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:28  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:32  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:36  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:40  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:44  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:48  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:52  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:29:56  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:0  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:4  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:8  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:12  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:16  
Room1: 29.9°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.5°C 
9/12/13 15:30:20  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:24  
Room1: 29.4°C _ Room2: 28.5°C _ Room3: 28.5°C _ Room4: 28.5°C 
9/12/13 15:30:28  
Room1: 28.8°C _ Room2: 28.5°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:32  
Room1: 29.4°C _ Room2: 29.1°C _ Room3: 28.0°C _ Room4: 28.0°C 
9/12/13 15:30:36  
Room1: 29.4°C _ Room2: 29.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:40  
Room1: 28.8°C _ Room2: 29.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:44  
Room1: 28.8°C _ Room2: 29.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
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9/12/13 15:30:48  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:52  
Room1: 29.4°C _ Room2: 30.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:30:56  
Room1: 29.4°C _ Room2: 30.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:0  
Room1: 29.4°C _ Room2: 30.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:4  
Room1: 28.8°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:8  
Room1: 29.4°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:12  
Room1: 28.8°C _ Room2: 30.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:16  
Room1: 28.8°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:20  
Room1: 29.4°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:24  
Room1: 28.8°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:28  
Room1: 29.4°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
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Room1: 28.8°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:36  
Room1: 29.4°C _ Room2: 30.6°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:31:40  
Room1: 29.4°C _ Room2: 31.1°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:31:44  
Room1: 29.4°C _ Room2: 31.1°C _ Room3: 29.0°C _ Room4: 28.0°C 
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Room1: 28.8°C _ Room2: 31.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:32:0  
Room1: 28.8°C _ Room2: 31.1°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:32:4  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:8  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:12  
Room1: 28.8°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:16  
Room1: 29.9°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:20  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:24  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:28  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:32:32  
Room1: 28.8°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:36  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:41  
Room1: 28.8°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:45  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 28.5°C _ Room4: 28.0°C 
9/12/13 15:32:49  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:32:53  
Room1: 28.8°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:32:57  
Room1: 29.4°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:0  
Room1: 29.4°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.5°C 
9/12/13 15:33:4  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:33:8  
Room1: 28.8°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:12  
Room1: 29.4°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:16  
Room1: 28.8°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:20  
Room1: 28.8°C _ Room2: 31.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:24  
Room1: 29.4°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:28  
Room1: 29.4°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:32  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.5°C 
9/12/13 15:33:36  
Room1: 29.9°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:40  
Room1: 28.8°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:44  
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Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:52  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:33:56  
Room1: 29.4°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:0  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:4  
Room1: 29.9°C _ Room2: 33.2°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:34:8  
Room1: 28.8°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:12  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:16  
Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:20  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.5°C 
9/12/13 15:34:24  
Room1: 28.8°C _ Room2: 32.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:28  
Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:32  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:36  
Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.5°C 
9/12/13 15:34:40  
Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:34:44  
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Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
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Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:0  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:4  
Room1: 29.4°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:8  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.5°C 
9/12/13 15:35:12  
Room1: 28.8°C _ Room2: 32.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:16  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:20  
Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:24  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
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9/12/13 15:35:28  
Room1: 28.8°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:32  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:35:36  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:35:40  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
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Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
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Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:36:0  
Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:36:4  
Room1: 29.4°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:36:8  
Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:36:12  
Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.0°C _ Room4: 28.0°C 
9/12/13 15:36:16  
Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:36:20  
Room1: 28.8°C _ Room2: 33.2°C _ Room3: 29.0°C _ Room4: 28.0°C 
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Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.0°C _ Room4: 28.5°C 
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Room1: 29.4°C _ Room2: 33.7°C _ Room3: 29.5°C _ Room4: 28.0°C 
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Room1: 28.8°C _ Room2: 33.7°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:37:8  
Room1: 29.4°C _ Room2: 34.2°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:37:12  
Room1: 29.4°C _ Room2: 34.2°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:37:16  
Room1: 29.4°C _ Room2: 34.2°C _ Room3: 29.5°C _ Room4: 28.5°C 
9/12/13 15:37:20  
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9/12/13 15:37:28  
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9/12/13 15:38:12  
Room1: 29.9°C _ Room2: 34.8°C _ Room3: 30.0°C _ Room4: 29.0°C 
9/12/13 15:38:16  
Room1: 29.4°C _ Room2: 34.8°C _ Room3: 30.0°C _ Room4: 29.0°C 
9/12/13 15:38:20  
Room1: 29.9°C _ Room2: 35.3°C _ Room3: 30.0°C _ Room4: 28.5°C 
9/12/13 15:38:24  
Room1: 29.4°C _ Room2: 34.8°C _ Room3: 29.5°C _ Room4: 28.5°C 
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Room1: 29.4°C _ Room2: 34.8°C _ Room3: 29.5°C _ Room4: 28.5°C 
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Room1: 31.0°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:0:52  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:0:56  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:0  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:4  
Room1: 31.0°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:8  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:12  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:16  
Room1: 31.0°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:20  
Room1: 31.0°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:24  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:28  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:32  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:36  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:40  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:44  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 31.5°C _ Room4: 29.0°C 
9/12/13 16:1:48  
Room1: 31.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:52  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:1:56  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:0  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:4  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:8  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:12  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:16  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:20  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:24  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:2:28  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:32  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:36  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:40  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:44  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:48  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:2:52  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:2:56  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:3:0  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:4  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:8  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:12  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:16  
Room1: 30.5°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:20  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:24  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
9/12/13 16:3:28  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:32  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:36  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:40  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:44  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:48  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:52  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:3:56  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:0  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:4:4  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:8  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:12  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:4:16  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:20  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:24  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:28  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:32  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:36  
Room1: 31.0°C _ Room2: 40.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:40  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:4:44  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:4:48  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:4:52  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:4:56  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:0  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:4  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:8  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:12  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:16  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:20  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:24  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:28  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:32  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:36  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:40  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:44  
Room1: 31.5°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:48  
Room1: 30.5°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:5:52  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:5:56  
Room1: 31.5°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:0  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:4  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:8  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:12  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:16  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:20  
Room1: 30.5°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:24  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.5°C _ Room4: 29.5°C 
9/12/13 16:6:28  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:32  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:36  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:6:40  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:44  
Room1: 31.0°C _ Room2: 41.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:48  
Room1: 31.0°C _ Room2: 42.0°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:52  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.5°C 
9/12/13 16:6:56  
Room1: 31.0°C _ Room2: 41.5°C _ Room3: 32.0°C _ Room4: 29.0°C 
9/12/13 16:7:0  
Room1: 31.5°C _ Room2: 41.5°C _ Room3: 32.5°C _ Room4: 29.5°C 
9/12/13 16:7:4  
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LAMPIRAN DATA YANG TERSIMPAN DI SD CARD 
(RUANG 3)  
9/12/13 8:20:30  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.0°C 
9/12/13 8:20:34  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:20:38  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:20:42  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:20:46  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 26.5°C 
9/12/13 8:20:50  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:20:55  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:20:59  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:0  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:4  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:8  
Room1: 27.8°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:12  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:16  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:20  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:24  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:28  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:32  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:36  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 26.5°C 
9/12/13 8:21:40  
Room1: 27.8°C _ Room2: 27.0°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:44  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.0°C _ Room4: 27.0°C 
9/12/13 8:21:48  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 27.5°C _ Room4: 27.0°C 
9/12/13 8:21:52  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 28.0°C _ Room4: 27.0°C 
9/12/13 8:21:56  
Room1: 27.2°C _ Room2: 27.0°C _ Room3: 28.0°C _ Room4: 27.0°C 
9/12/13 8:22:0  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 28.5°C _ Room4: 27.0°C 
9/12/13 8:22:4  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 28.5°C _ Room4: 27.0°C 
9/12/13 8:22:8  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 29.0°C _ Room4: 27.0°C 
9/12/13 8:22:12  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 29.0°C _ Room4: 27.0°C 
9/12/13 8:22:16  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 29.0°C _ Room4: 27.0°C 
9/12/13 8:22:20  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 29.5°C _ Room4: 27.0°C 
9/12/13 8:22:24  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 29.5°C _ Room4: 27.0°C 
9/12/13 8:22:28  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 30.0°C _ Room4: 27.0°C 
9/12/13 8:22:32  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 29.5°C _ Room4: 27.0°C 
9/12/13 8:22:36  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 30.0°C _ Room4: 27.5°C 
9/12/13 8:22:40  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 30.0°C _ Room4: 27.0°C 
9/12/13 8:22:44  
Room1: 27.2°C _ Room2: 27.5°C _ Room3: 30.0°C _ Room4: 27.0°C 
9/12/13 8:22:48  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 30.5°C _ Room4: 27.0°C 
9/12/13 8:22:52  
Room1: 27.8°C _ Room2: 27.5°C _ Room3: 30.5°C _ Room4: 27.0°C 
9/12/13 8:22:56  
Room1: 27.2°C _ Room2: 28.5°C _ Room3: 30.5°C _ Room4: 27.0°C 
9/12/13 8:23:0  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 30.5°C _ Room4: 27.0°C 
9/12/13 8:23:4  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:8  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.5°C 
9/12/13 8:23:12  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:16  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:20  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:24  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:28  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.0°C 
9/12/13 8:23:32  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 31.0°C _ Room4: 27.5°C 
9/12/13 8:23:36  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.5°C _ Room4: 27.5°C 
9/12/13 8:23:40  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 31.5°C _ Room4: 27.5°C 
9/12/13 8:23:44  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.5°C _ Room4: 27.5°C 
9/12/13 8:23:48  
Room1: 27.8°C _ Room2: 28.0°C _ Room3: 31.5°C _ Room4: 27.0°C 
9/12/13 8:23:52  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.5°C _ Room4: 27.0°C 
9/12/13 8:23:56  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 31.5°C _ Room4: 27.5°C 
9/12/13 8:24:0  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 31.5°C _ Room4: 27.5°C 
9/12/13 8:24:4  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:8  
Room1: 27.2°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:12  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:16  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.0°C 
9/12/13 8:24:20  
Room1: 27.2°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.0°C 
9/12/13 8:24:24  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:28  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:32  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:36  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.5°C 
9/12/13 8:24:40  
Room1: 27.8°C _ Room2: 28.5°C _ Room3: 32.0°C _ Room4: 27.5°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
9/12/13 8:24:44  
Room1: 27.2°C _ Room2: 28.0°C _ Room3: 32.0°C _ Room4: 27.5°C 
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Room1: 27.8°C _ Room2: 30.1°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:46:12  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:16  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:46:20  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:24  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:28  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:32  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:36  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:40  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:44  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:48  
Room1: 28.3°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:52  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:46:56  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:0  
Room1: 28.3°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:4  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:8  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:12  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:16  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:20  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:24  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:28  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:32  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:47:36  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:40  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:44  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:48  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:52  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:47:56  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.0°C 
9/12/13 8:48:0  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.5°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
9/12/13 8:48:4  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.0°C 
9/12/13 8:48:8  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:48:12  
Room1: 27.8°C _ Room2: 31.1°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:16  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:48:20  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:24  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:28  
Room1: 28.3°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:48:32  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 40.5°C _ Room4: 29.5°C 
9/12/13 8:48:36  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:40  
Room1: 27.2°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:44  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:48  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:52  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:48:56  
Room1: 28.3°C _ Room2: 31.1°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:49:0  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:49:4  
Room1: 28.3°C _ Room2: 31.1°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:49:8  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.5°C 
9/12/13 8:49:12  
Room1: 27.8°C _ Room2: 30.6°C _ Room3: 41.0°C _ Room4: 29.0°C 
9/12/13 8:49:16  



































































































PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 LAMPIRAN DATA YANG TERSIMPAN DI SD CARD 
(RUANG 4)  
7/12/13 9:50:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:28  
Room1: 29.4°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:36  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:40  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:50:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:52  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:50:56  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:0  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:8  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:12  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:20  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:28  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:36  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:40  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:51:44  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:52  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:51:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:52:0  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:12  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:20  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:28  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:36  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:40  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:52:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:52:52  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:52:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:0  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:53:12  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:53:20  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:28  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:36  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:40  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:52  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:53:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:0  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:4  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:8  
Room1: 30.5°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:12  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:16  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:20  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:54:28  
Room1: 30.5°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:54:32  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:36  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
 
 
7/12/13 9:54:40  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:54:52  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:54:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:55:0  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:55:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:12  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:55:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:20  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:24  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:28  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:55:36  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:40  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:55:52  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:55:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:56:0  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:56:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:12  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:20  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:24  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:28  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:32  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:36  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:40  
Room1: 30.5°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:56:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:48  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:52  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:56:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:0  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:4  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:12  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:16  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:20  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:24  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:28  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:32  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:36  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:40  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:57:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:48  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:52  
Room1: 30.5°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:57:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:58:0  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:4  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:8  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:12  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:16  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:58:20  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:58:24  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:28  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:58:32  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:36  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:40  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:44  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:48  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 29.5°C 
7/12/13 9:58:52  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.5°C _ Room4: 30.0°C 
7/12/13 9:58:56  
Room1: 29.9°C _ Room2: 29.6°C _ Room3: 30.0°C _ Room4: 30.0°C 
7/12/13 9:59:0  
Room1: 29.9°C _ Room2: 30.1°C _ Room3: 30.0°C _ Room4: 30.0°C 
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LM35
LM35 Precision Centigrade Temperature Sensors
Literature Number: SNIS159B
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LM35
Precision Centigrade Temperature Sensors
General Description
The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
˚ Kelvin, as the user is not required to subtract a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or trimming to provide typical accuracies of ±1⁄4˚C
at room temperature and ±3⁄4˚C over a full −55 to +150˚C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35’s low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circuitry especially easy. It
can be used with single power supplies, or with plus and
minus supplies. As it draws only 60 µA from its supply, it has
very low self-heating, less than 0.1˚C in still air. The LM35 is
rated to operate over a −55˚ to +150˚C temperature range,
while the LM35C is rated for a −40˚ to +110˚C range (−10˚
with improved accuracy). The LM35 series is available pack-
aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.
Features
n Calibrated directly in ˚ Celsius (Centigrade)
n Linear + 10.0 mV/˚C scale factor
n 0.5˚C accuracy guaranteeable (at +25˚C)
n Rated for full −55˚ to +150˚C range
n Suitable for remote applications
n Low cost due to wafer-level trimming
n Operates from 4 to 30 volts
n Less than 60 µA current drain
n Low self-heating, 0.08˚C in still air
n Nonlinearity only ±1⁄4˚C typical
n Low impedance output, 0.1 Ω for 1 mA load
Typical Applications
DS005516-3
FIGURE 1. Basic Centigrade Temperature Sensor
(+2˚C to +150˚C)
DS005516-4
Choose R1 = −VS/50 µA
V OUT=+1,500 mV at +150˚C
= +250 mV at +25˚C
= −550 mV at −55˚C
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*Case is connected to negative pin (GND)
Order Number LM35H, LM35AH, LM35CH, LM35CAH or
LM35DH






See NS Package Number Z03A
SO-8
Small Outline Molded Package
DS005516-21
N.C. = No Connection
Top View
Order Number LM35DM




*Tab is connected to the negative pin (GND).
Note: The LM35DT pinout is different than the discontinued LM35DP.
Order Number LM35DT
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Absolute Maximum Ratings (Note 10)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.
Supply Voltage +35V to −0.2V
Output Voltage +6V to −1.0V
Output Current 10 mA
Storage Temp.;
TO-46 Package, −60˚C to +180˚C
TO-92 Package, −60˚C to +150˚C
SO-8 Package, −65˚C to +150˚C
TO-220 Package, −65˚C to +150˚C
Lead Temp.:
TO-46 Package,
(Soldering, 10 seconds) 300˚C
TO-92 and TO-220 Package,
(Soldering, 10 seconds) 260˚C
SO Package (Note 12)
Vapor Phase (60 seconds) 215˚C
Infrared (15 seconds) 220˚C
ESD Susceptibility (Note 11) 2500V
Specified Operating Temperature Range: TMIN to T MAX(Note 2)
LM35, LM35A −55˚C to +150˚C
LM35C, LM35CA −40˚C to +110˚C




Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy T A=+25˚C ±0.2 ±0.5 ±0.2 ±0.5 ˚C
(Note 7) T A=−10˚C ±0.3 ±0.3 ±1.0 ˚C
T A=TMAX ±0.4 ±1.0 ±0.4 ±1.0 ˚C
T A=TMIN ±0.4 ±1.0 ±0.4 ±1.5 ˚C
Nonlinearity T MIN≤TA≤TMAX ±0.18 ±0.35 ±0.15 ±0.3 ˚C
(Note 8)
Sensor Gain T MIN≤TA≤TMAX +10.0 +9.9, +10.0 +9.9, mV/˚C
(Average Slope) +10.1 +10.1
Load Regulation T A=+25˚C ±0.4 ±1.0 ±0.4 ±1.0 mV/mA
(Note 3) 0≤IL≤1 mA T MIN≤TA≤TMAX ±0.5 ±3.0 ±0.5 ±3.0 mV/mA
Line Regulation T A=+25˚C ±0.01 ±0.05 ±0.01 ±0.05 mV/V
(Note 3) 4V≤V S≤30V ±0.02 ±0.1 ±0.02 ±0.1 mV/V
Quiescent Current V S=+5V, +25˚C 56 67 56 67 µA
(Note 9) V S=+5V 105 131 91 114 µA
V S=+30V, +25˚C 56.2 68 56.2 68 µA
V S=+30V 105.5 133 91.5 116 µA
Change of 4V≤VS≤30V, +25˚C 0.2 1.0 0.2 1.0 µA
Quiescent Current 4V≤V S≤30V 0.5 2.0 0.5 2.0 µA
(Note 3)
Temperature +0.39 +0.5 +0.39 +0.5 µA/˚C
Coefficient of
Quiescent Current
Minimum Temperature In circuit of +1.5 +2.0 +1.5 +2.0 ˚C
for Rated Accuracy Figure 1, IL=0









Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy, T A=+25˚C ±0.4 ±1.0 ±0.4 ±1.0 ˚C
LM35, LM35C T A=−10˚C ±0.5 ±0.5 ±1.5 ˚C
(Note 7) T A=TMAX ±0.8 ±1.5 ±0.8 ±1.5 ˚C
T A=TMIN ±0.8 ±1.5 ±0.8 ±2.0 ˚C
Accuracy, LM35D
(Note 7)
T A=+25˚C ±0.6 ±1.5 ˚C
TA=TMAX ±0.9 ±2.0 ˚C
TA=TMIN ±0.9 ±2.0 ˚C
Nonlinearity T MIN≤TA≤TMAX ±0.3 ±0.5 ±0.2 ±0.5 ˚C
(Note 8)
Sensor Gain T MIN≤TA≤TMAX +10.0 +9.8, +10.0 +9.8, mV/˚C
(Average Slope) +10.2 +10.2
Load Regulation T A=+25˚C ±0.4 ±2.0 ±0.4 ±2.0 mV/mA
(Note 3) 0≤IL≤1 mA T MIN≤TA≤TMAX ±0.5 ±5.0 ±0.5 ±5.0 mV/mA
Line Regulation T A=+25˚C ±0.01 ±0.1 ±0.01 ±0.1 mV/V
(Note 3) 4V≤V S≤30V ±0.02 ±0.2 ±0.02 ±0.2 mV/V
Quiescent Current V S=+5V, +25˚C 56 80 56 80 µA
(Note 9) V S=+5V 105 158 91 138 µA
V S=+30V, +25˚C 56.2 82 56.2 82 µA
V S=+30V 105.5 161 91.5 141 µA
Change of 4V≤VS≤30V, +25˚C 0.2 2.0 0.2 2.0 µA
Quiescent Current 4V≤V S≤30V 0.5 3.0 0.5 3.0 µA
(Note 3)
Temperature +0.39 +0.7 +0.39 +0.7 µA/˚C
Coefficient of
Quiescent Current
Minimum Temperature In circuit of +1.5 +2.0 +1.5 +2.0 ˚C
for Rated Accuracy Figure 1, IL=0
Long Term Stability T J=TMAX, for ±0.08 ±0.08 ˚C
1000 hours
Note 1: Unless otherwise noted, these specifications apply: −55˚C≤TJ≤+150˚C for the LM35 and LM35A; −40˚≤TJ≤+110˚C for the LM35C and LM35CA; and
0˚≤TJ≤+100˚C for the LM35D. VS=+5Vdc and ILOAD=50 µA, in the circuit of Figure 2. These specifications also apply from +2˚C to TMAX in the circuit of Figure 1.
Specifications in boldface apply over the full rated temperature range.
Note 2: Thermal resistance of the TO-46 package is 400˚C/W, junction to ambient, and 24˚C/W junction to case. Thermal resistance of the TO-92 package is
180˚C/W junction to ambient. Thermal resistance of the small outline molded package is 220˚C/W junction to ambient. Thermal resistance of the TO-220 package
is 90˚C/W junction to ambient. For additional thermal resistance information see table in the Applications section.
Note 3: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output due to heating effects can be
computed by multiplying the internal dissipation by the thermal resistance.
Note 4: Tested Limits are guaranteed and 100% tested in production.
Note 5: Design Limits are guaranteed (but not 100% production tested) over the indicated temperature and supply voltage ranges. These limits are not used to
calculate outgoing quality levels.
Note 6: Specifications in boldface apply over the full rated temperature range.
Note 7: Accuracy is defined as the error between the output voltage and 10mv/˚C times the device’s case temperature, at specified conditions of voltage, current,
and temperature (expressed in ˚C).
Note 8: Nonlinearity is defined as the deviation of the output-voltage-versus-temperature curve from the best-fit straight line, over the device’s rated temperature
range.
Note 9: Quiescent current is defined in the circuit of Figure 1.
Note 10: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its rated operating conditions. See Note 1.
Note 11: Human body model, 100 pF discharged through a 1.5 kΩ resistor.
Note 12: See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” or the section titled “Surface Mount” found in a current National
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Typical Performance Characteristics (Continued)
Applications
The LM35 can be applied easily in the same way as other
integrated-circuit temperature sensors. It can be glued or
cemented to a surface and its temperature will be within
about 0.01˚C of the surface temperature.
This presumes that the ambient air temperature is almost the
same as the surface temperature; if the air temperature were
much higher or lower than the surface temperature, the
actual temperature of the LM35 die would be at an interme-
diate temperature between the surface temperature and the
air temperature. This is expecially true for the TO-92 plastic
package, where the copper leads are the principal thermal
path to carry heat into the device, so its temperature might
be closer to the air temperature than to the surface tempera-
ture.
To minimize this problem, be sure that the wiring to the
LM35, as it leaves the device, is held at the same tempera-
ture as the surface of interest. The easiest way to do this is
to cover up these wires with a bead of epoxy which will
insure that the leads and wires are all at the same tempera-
ture as the surface, and that the LM35 die’s temperature will
not be affected by the air temperature.
The TO-46 metal package can also be soldered to a metal
surface or pipe without damage. Of course, in that case the
V− terminal of the circuit will be grounded to that metal.
Alternatively, the LM35 can be mounted inside a sealed-end
metal tube, and can then be dipped into a bath or screwed
into a threaded hole in a tank. As with any IC, the LM35 and
accompanying wiring and circuits must be kept insulated and
dry, to avoid leakage and corrosion. This is especially true if
the circuit may operate at cold temperatures where conden-
sation can occur. Printed-circuit coatings and varnishes such
as Humiseal and epoxy paints or dips are often used to
insure that moisture cannot corrode the LM35 or its connec-
tions.
These devices are sometimes soldered to a small
light-weight heat fin, to decrease the thermal time constant
and speed up the response in slowly-moving air. On the
other hand, a small thermal mass may be added to the
sensor, to give the steadiest reading despite small deviations
in the air temperature.
Temperature Rise of LM35 Due To Self-heating (Thermal Resistance,θJA)
TO-46, TO-46*, TO-92, TO-92**, SO-8 SO-8** TO-220
no heat
sink
small heat fin no heat
sink
small heat fin no heat
sink
small heat fin no heat
sink
Still air 400˚C/W 100˚C/W 180˚C/W 140˚C/W 220˚C/W 110˚C/W 90˚C/W
Moving air 100˚C/W 40˚C/W 90˚C/W 70˚C/W 105˚C/W 90˚C/W 26˚C/W
Still oil 100˚C/W 40˚C/W 90˚C/W 70˚C/W
Stirred oil 50˚C/W 30˚C/W 45˚C/W 40˚C/W
(Clamped to metal,
Infinite heat sink) (24˚C/W) (55˚C/W)
*Wakefield type 201, or 1" disc of 0.020" sheet brass, soldered to case, or similar.
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Typical Applications
CAPACITIVE LOADS
Like most micropower circuits, the LM35 has a limited ability
to drive heavy capacitive loads. The LM35 by itself is able to
drive 50 pf without special precautions. If heavier loads are
anticipated, it is easy to isolate or decouple the load with a
resistor; see Figure 3. Or you can improve the tolerance of
capacitance with a series R-C damper from output to
ground; see Figure 4.
When the LM35 is applied with a 200Ω load resistor as
shown in Figure 5, Figure 6 or Figure 8 it is relatively immune
to wiring capacitance because the capacitance forms a by-
pass from ground to input, not on the output. However, as
with any linear circuit connected to wires in a hostile envi-
ronment, its performance can be affected adversely by in-
tense electromagnetic sources such as relays, radio trans-
mitters, motors with arcing brushes, SCR transients, etc, as
its wiring can act as a receiving antenna and its internal
junctions can act as rectifiers. For best results in such cases,
a bypass capacitor from VIN to ground and a series R-C
damper such as 75Ω in series with 0.2 or 1 µF from output to
ground are often useful. These are shown in Figure 13,
Figure 14, and Figure 16.
DS005516-19
FIGURE 3. LM35 with Decoupling from Capacitive Load
DS005516-20
FIGURE 4. LM35 with R-C Damper
DS005516-5
FIGURE 5. Two-Wire Remote Temperature Sensor
(Grounded Sensor)
DS005516-6
FIGURE 6. Two-Wire Remote Temperature Sensor
(Output Referred to Ground)
DS005516-7
FIGURE 7. Temperature Sensor, Single Supply, −55˚ to
+150˚C
DS005516-8
FIGURE 8. Two-Wire Remote Temperature Sensor
(Output Referred to Ground)
DS005516-9
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Typical Applications (Continued)
DS005516-10
FIGURE 10. Fahrenheit Thermometer
DS005516-11
FIGURE 11. Centigrade Thermometer (Analog Meter)
DS005516-12
FIGURE 12. Fahrenheit ThermometerExpanded Scale
Thermometer
(50˚ to 80˚ Fahrenheit, for Example Shown)
DS005516-13
FIGURE 13. Temperature To Digital Converter (Serial Output) (+128˚C Full Scale)
DS005516-14
FIGURE 14. Temperature To Digital Converter (Parallel TRI-STATE™ Outputs for
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Typical Applications (Continued)
DS005516-16
*=1% or 2% film resistor
Trim RB for VB=3.075V
Trim RC for VC=1.955V
Trim RA for VA=0.075V + 100mV/˚C x Tambient
Example, VA=2.275V at 22˚C
FIGURE 15. Bar-Graph Temperature Display (Dot Mode)
DS005516-15
FIGURE 16. LM35 With Voltage-To-Frequency Converter And Isolated Output
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Physical Dimensions inches (millimeters) unless otherwise noted
TO-46 Metal Can Package (H)
Order Number LM35H, LM35AH, LM35CH,
LM35CAH, or LM35DH
NS Package Number H03H
SO-8 Molded Small Outline Package (M)
Order Number LM35DM
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
Power Package TO-220 (T)
Order Number LM35DT
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
LIFE SUPPORT POLICY
NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:
1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.
2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of










Fax: +49 (0) 180-530 85 86
Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 69 9508 6208
English Tel: +44 (0) 870 24 0 2171












TO-92 Plastic Package (Z)
Order Number LM35CZ, LM35CAZ or LM35DZ








National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.
TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.
TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.
Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.
TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.
TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.
TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
Following are URLs where you can obtain information on other Texas Instruments products and application solutions:
Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
TI E2E Community Home Page e2e.ti.com
Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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FEATURES
 Real-time clock (RTC) counts seconds,
minutes, hours, date of the month, month, day
of the week, and year with leap-year
compensation valid up to 2100
 56-byte, battery-backed, nonvolatile (NV)
RAM for data storage
 Two-wire serial interface
 Programmable squarewave output signal
 Automatic power-fail detect and switch
circuitry
 Consumes less than 500nA in battery backup
mode with oscillator running
 Optional industrial temperature range:
-40°C to +85°C
 Available in 8-pin DIP or SOIC
 Underwriters Laboratory (UL) recognized
ORDERING INFORMATION
DS1307 8-Pin DIP (300-mil)
DS1307Z 8-Pin SOIC (150-mil)
DS1307N 8-Pin DIP (Industrial)
DS1307ZN 8-Pin SOIC (Industrial)
PIN ASSIGNMENT
PIN DESCRIPTION
VCC - Primary Power Supply
X1, X2 - 32.768kHz Crystal Connection
VBAT - +3V Battery Input
GND - Ground
SDA - Serial Data
SCL - Serial Clock
SQW/OUT - Square Wave/Output Driver
DESCRIPTION
The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM.  Address and data are transferred serially via a 2-wire, bi-directional bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information.  The end of
the month date is automatically adjusted for months with fewer than 31 days, including corrections for
leap year.  The clock operates in either the 24-hour or 12-hour format with AM/PM indicator.  The
DS1307 has a built-in power sense circuit that detects power failures and automatically switches to the
battery supply.
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The DS1307 operates as a slave device on the serial bus.  Access is obtained by implementing a START
condition and providing a device identification code followed by a register address.  Subsequent registers
can be accessed sequentially until a STOP condition is executed.  When VCC falls below 1.25 x VBAT the
device terminates an access in progress and resets the device address counter.  Inputs to the device will
not be recognized at this time to prevent erroneous data from being written to the device from an out of
tolerance system.  When VCC falls below VBAT the device switches into a low-current battery backup
mode.  Upon power-up, the device switches from battery to VCC when VCC is greater than VBAT  + 0.2V
and recognizes inputs when VCC is greater than 1.25 x VBAT.  The block diagram in Figure 1 shows the
main elements of the serial RTC.
DS1307 BLOCK DIAGRAM Figure 1
TYPICAL OPERATING CIRCUIT




VCC, GND – DC power is provided to the device on these pins.  VCC is the +5V input.  When 5V is
applied within normal limits, the device is fully accessible and data can be written and read.  When a 3V
battery is connected to the device and VCC is below 1.25 x VBAT, reads and writes are inhibited.  However,
the timekeeping function continues unaffected by the lower input voltage.  As VCC falls below VBAT the
RAM and timekeeper are switched over to the external power supply (nominal 3.0V DC) at VBAT.
VBAT – Battery input for any standard 3V lithium cell or other energy source.  Battery voltage must be
held between 2.0V and 3.5V for proper operation.  The nominal write protect trip point voltage at which
access to the RTC and user RAM is denied is set by the internal circuitry as 1.25 x VBAT nominal.  A
lithium battery with 48mAhr or greater will back up the DS1307 for more than 10 years in the absence of
power at 25ºC. UL recognized to ensure against reverse charging current when used in conjunction with a
lithium battery.
See “Conditions of Acceptability” at http://www.maxim-ic.com/TechSupport/QA/ntrl.htm.
SCL (Serial Clock Input) – SCL is used to synchronize data movement on the serial interface.
SDA (Serial Data Input/Output) – SDA is the input/output pin for the 2-wire serial interface.  The SDA
pin is open drain which requires an external pullup resistor.
SQW/OUT (Square Wave/Output Driver) – When enabled, the SQWE bit set to 1, the SQW/OUT pin
outputs one of four square wave frequencies (1Hz, 4kHz, 8kHz, 32kHz).  The SQW/OUT pin is open
drain and requires an external pull-up resistor.  SQW/OUT will operate with either Vcc or Vbat applied.
X1, X2 – Connections for a standard 32.768kHz quartz crystal.  The internal oscillator circuitry is
designed for operation with a crystal having a specified load capacitance (CL) of 12.5pF.
For more information on crystal selection and crystal layout considerations, please consult Application
Note 58, “Crystal Considerations with Dallas Real-Time Clocks.” The DS1307 can also be driven by an
external 32.768kHz oscillator.  In this configuration, the X1 pin is connected to the external oscillator
signal and the X2 pin is floated.
RECOMMENDED LAYOUT FOR CRYSTAL




The accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match
between the capacitive load of the oscillator circuit and the capacitive load for which the crystal was
trimmed.  Additional error will be added by crystal frequency drift caused by temperature shifts.  External
circuit noise coupled into the oscillator circuit may result in the clock running fast.  See Application Note
58, “Crystal Considerations with Dallas Real-Time Clocks” for detailed information.
Please review Application Note 95, “Interfacing the DS1307 with a 8051-Compatible Microcontroller”
for additional information.
RTC AND RAM ADDRESS MAP
The address map for the RTC and RAM registers of the DS1307 is shown in Figure 2.  The RTC registers
are located in address locations 00h to 07h.  The RAM registers are located in address locations 08h to
3Fh.  During a multi-byte access, when the address pointer reaches 3Fh, the end of RAM space, it wraps
around to location 00h, the beginning of the clock space.
DS1307 ADDRESS MAP Figure 2
CLOCK AND CALENDAR
The time and calendar information is obtained by reading the appropriate register bytes.  The RTC
registers are illustrated in Figure 3.  The time and calendar are set or initialized by writing the appropriate
register bytes.  The contents of the time and calendar registers are in the BCD format.  Bit 7 of register 0
is the clock halt (CH) bit.  When this bit is set to a 1, the oscillator is disabled.  When cleared to a 0, the
oscillator is enabled.
Please note that the initial power-on state of all registers is not defined.  Therefore, it is important
to enable the oscillator (CH bit = 0) during initial configuration.
The DS1307 can be run in either 12-hour or 24-hour mode.  Bit 6 of the hours register is defined as the
12- or 24-hour mode select bit.  When high, the 12-hour mode is selected.  In the 12-hour mode, bit 5 is
the AM/PM bit with logic high being PM.  In the 24-hour mode, bit 5 is the second 10 hour bit (20-
23 hours).
On a 2-wire START, the current time is transferred to a second set of registers.  The time information is
read from these secondary registers, while the clock may continue to run.  This eliminates the need to re-
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DS1307 TIMEKEEPER REGISTERS Figure 3
CONTROL REGISTER
The DS1307 control register is used to control the operation of the SQW/OUT pin.
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
OUT 0 0 SQWE 0 0 RS1 RS0
OUT (Output control): This bit controls the output level of the SQW/OUT pin when the square wave
output is disabled.  If SQWE = 0, the logic level on the SQW/OUT pin is 1 if OUT = 1 and is 0 if
OUT = 0.
SQWE (Square Wave Enable): This bit, when set to a logic 1, will enable the oscillator output.  The
frequency of the square wave output depends upon the value of the RS0 and RS1 bits. With the square
wave output set to 1Hz, the clock registers update on the falling edge of the square wave.
RS (Rate Select): These bits control the frequency of the square wave output when the square wave
output has been enabled.  Table 1 lists the square wave frequencies that can be selected with the RS bits.
SQUAREWAVE OUTPUT FREQUENCY Table 1
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2-WIRE SERIAL DATA BUS
The DS1307 supports a bi-directional, 2-wire bus and data transmission protocol.  A device that sends
data onto the bus is defined as a transmitter and a device receiving data as a receiver.  The device that
controls the message is called a master.  The devices that are controlled by the master are referred to as
slaves.  The bus must be controlled by a master device that generates the serial clock (SCL), controls the
bus access, and generates the START and STOP conditions.  The DS1307 operates as a slave on the 2-
wire bus.  A typical bus configuration using this 2-wire protocol is show in Figure 4.
TYPICAL 2-WIRE BUS CONFIGURATION Figure 4
Figures 5, 6, and 7 detail how data is transferred on the 2-wire bus.
 Data transfer may be initiated only when the bus is not busy.
 During data transfer, the data line must remain stable whenever the clock line is HIGH.  Changes in
the data line while the clock line is high will be interpreted as control signals.
Accordingly, the following bus conditions have been defined:
Bus not busy: Both data and clock lines remain HIGH.
Start data transfer: A change in the state of the data line, from HIGH to LOW, while the clock is HIGH,
defines a START condition.
Stop data transfer: A change in the state of the data line, from LOW to HIGH, while the clock line is
HIGH, defines the STOP condition.
Data valid: The state of the data line represents valid data when, after a START condition, the data line
is stable for the duration of the HIGH period of the clock signal.  The data on the line must be changed
during the LOW period of the clock signal.  There is one clock pulse per bit of data.
Each data transfer is initiated with a START condition and terminated with a STOP condition.  The
number of data bytes transferred between START and STOP conditions is not limited, and is determined
by the master device.  The information is transferred byte-wise and each receiver acknowledges with a
ninth bit.  Within the 2-wire bus specifications a regular mode (100kHz clock rate) and a fast mode
(400kHz clock rate) are defined.  The DS1307 operates in the regular mode (100kHz) only.
PLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJIPLAGIAT MERUPAKAN TINDAKAN TIDAK TERPUJI
DS1307
7 of 12
Acknowledge: Each receiving device, when addressed, is obliged to generate an acknowledge after the
reception of each byte.  The master device must generate an extra clock pulse which is associated with
this acknowledge bit.
A device that acknowledges must pull down the SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH period of the acknowledge related clock pulse.  Of
course, setup and hold times must be taken into account.  A master must signal an end of data to the slave
by not generating an acknowledge bit on the last byte that has been clocked out of the slave.  In this case,
the slave must leave the data line HIGH to enable the master to generate the STOP condition.
DATA TRANSFER ON 2-WIRE SERIAL BUS Figure 5
Depending upon the state of the R/ W  bit, two types of data transfer are possible:
1. Data transfer from a master transmitter to a slave receiver.  The first byte transmitted by the
master is the slave address.  Next follows a number of data bytes.  The slave returns an acknowledge
bit after each received byte.  Data is transferred with the most significant bit (MSB) first.
2. Data transfer from a slave transmitter to a master receiver.  The first byte (the slave address) is
transmitted by the master.  The slave then returns an acknowledge bit.  This is followed by the slave
transmitting a number of data bytes.  The master returns an acknowledge bit after all received bytes
other than the last byte.  At the end of the last received byte, a “not acknowledge” is returned.
The master device generates all of the serial clock pulses and the START and STOP conditions.  A
transfer is ended with a STOP condition or with a repeated START condition.  Since a repeated START
condition is also the beginning of the next serial transfer, the bus will not be released.  Data is transferred
with the most significant bit (MSB) first.
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The DS1307 may operate in the following two modes:
1. Slave receiver mode (DS1307 write mode): Serial data and clock are received through SDA and
SCL.  After each byte is received an acknowledge bit is transmitted.  START and STOP conditions
are recognized as the beginning and end of a serial transfer.  Address recognition is performed by
hardware after reception of the slave address and *direction bit (See Figure 6).  The address byte is
the first byte received after the start condition is generated by the master.  The address byte contains
the 7 bit DS1307 address, which is 1101000, followed by the *direction bit (R/ W ) which, for a write,
is a 0.  After receiving and decoding the address byte the device outputs an acknowledge on the SDA
line.  After the DS1307 acknowledges the slave address + write bit, the master transmits a register
address to the DS1307 This will set the register pointer on the DS1307.  The master will then begin
transmitting each byte of data with the DS1307 acknowledging each byte received.  The master will
generate a stop condition to terminate the data write.
DATA WRITE – SLAVE RECEIVER MODE Figure 6
2. Slave transmitter mode (DS1307 read mode): The first byte is received and handled as in the slave
receiver mode.  However, in this mode, the *direction bit will indicate that the transfer direction is
reversed.  Serial data is transmitted on SDA by the DS1307 while the serial clock is input on SCL.
START and STOP conditions are recognized as the beginning and end of a serial transfer (See
Figure 7).  The address byte is the first byte received after the start condition is generated by the
master.  The address byte contains the 7-bit DS1307 address, which is 1101000, followed by the
*direction bit (R/ W ) which, for a read, is a 1.  After receiving and decoding the address byte the
device inputs an acknowledge on the SDA line.  The DS1307 then begins to transmit data starting
with the register address pointed to by the register pointer.  If the register pointer is not written to
before the initiation of a read mode the first address that is read is the last one stored in the register
pointer.  The DS1307 must receive a “not acknowledge” to end a read.
DATA READ – SLAVE TRANSMITTER MODE Figure 7




Voltage on Any Pin Relative to Ground -0.5V to +7.0V
Storage Temperature -55°C to +125°C
Soldering Temperature 260°C for 10 seconds DIP
See JPC/JEDEC Standard J-STD-020A for
Surface Mount Devices
* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied.  Exposure to absolute
maximum rating conditions for extended periods of time may affect reliability.
Range Temperature VCC
Commercial 0°C to +70°C 4.5V to 5.5V VCC1
Industrial -40°C to +85°C 4.5V to 5.5V VCC1
RECOMMENDED DC OPERATING CONDITIONS
(Over the operating range*)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Voltage VCC 4.5 5.0 5.5 V
Logic 1 VIH 2.2 VCC + 0.3 V
Logic 0 VIL -0.5 +0.8 V
VBAT Battery Voltage VBAT 2.0 3.5 V
*Unless otherwise specified.
DC ELECTRICAL CHARACTERISTICS
(Over the operating range*)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage (SCL) ILI 1 A
I/O Leakage (SDA &
SQW/OUT)
ILO 1 A
Logic 0 Output (IOL = 5mA) VOL 0.4 V
Active Supply Current ICCA 1.5 mA 7
Standby Current ICCS 200 A 1
Battery Current (OSC ON);
SQW/OUT OFF
IBAT1 300 500 nA 2
Battery Current (OSC ON);
SQW/OUT ON (32kHz)
IBAT2 480 800 nA
Power-Fail Voltage VPF 1.216 x VBAT 1.25 x VBAT 1.284 x VBAT V 8
*Unless otherwise specified.




(Over the operating range*)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
SCL Clock Frequency fSCL 0 100 kHz
Bus Free Time Between a STOP and
START Condition
tBUF 4.7 s
Hold Time (Repeated) START Condition tHD:STA 4.0 s 3
LOW Period of SCL Clock tLOW 4.7 s
HIGH Period of SCL Clock tHIGH 4.0 s
Set-up Time for a Repeated START
Condition
tSU:STA 4.7 s
Data Hold Time tHD:DAT 0 s 4,5
Data Set-up Time tSU:DAT 250 ns
Rise Time of Both SDA and SCL Signals tR 1000 ns
Fall Time of Both SDA and SCL Signals tF 300 ns
Set-up Time for STOP Condition tSU:STO 4.7 s
Capacitive Load for each Bus Line CB 400 pF 6
I/O Capacitance (TA = 25ºC)
CI/O 10 pF





1. ICCS specified with VCC = 5.0V and SDA, SCL = 5.0V.
2. VCC = 0V, VBAT = 3V.
3. After this period, the first clock pulse is generated.
4. A device must internally provide a hold time of at least 300ns for the SDA signal (referred to the
VIHMIN of the SCL signal) in order to bridge the undefined region of the falling edge of SCL.
5. The maximum tHD:DAT has only to be met if the device does not stretch the LOW period (tLOW) of the
SCL signal.
6. CB – Total capacitance of one bus line in pF.
7. ICCA – SCL clocking at max frequency = 100kHz.
8. VPF measured at VBAT = 3.0V.
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TIMING DIAGRAM Figure 8
DS1307 64 X 8 SERIAL REAL-TIME CLOCK
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DS1307Z 64 X 8 SERIAL REAL-TIME CLOCK
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RB-Dfr-59
DFRobot SD Card Breadboard Adaptor
 
The DFRobot SD Card Shield is a simple solution for transferring data to and from a standard SD card. 
The pinout is directly compatible with Arduino, but can also be used with other microcontrollers. It 
allows you to add mass storage and data logging to your project. It sits directly on a Arduino and 
contains a switch to select the flash card slot.
Connection Diagram
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Features
• Break out board for standard SD card and Micro SD (TF) card
• Contains a switch to select the flash card slot
• Sits directly on a Arduino
• Also be used with other microcontrollers
Sample Code
/*
 * Install the SdFatV2Demo20110108 library!
 * Append Example 
 *
 * This sketch shows how to use open for append.
 * The sketch will append 100 line each time it opens the file.




// file system object
SdFat sd;
 
// create Serial stream
ArduinoOutStream cout(Serial);
 




  // filename for this example
  char name[] = "APPEND.TXT";
   
  Serial.begin(9600);
   
  // pstr() stores strings in flash to save RAM
  cout << endl << pstr("Type any character to start\n");
  while (!Serial.available());
 
  // initialize the SD card at SPI_HALF_SPEED to avoid bus errors with
  // breadboards.  use SPI_FULL_SPEED for better performance.
  if (!sd.init(SPI_HALF_SPEED)) sd.initErrorHalt();
 
  cout << pstr("Appending to: ") << name;
 
  for (uint8_t i = 0; i < 100; i++) {
    // open stream for append
    ofstream sdout(name, ios::out | ios::app);
    if (!sdout) error("open failed");
     
    // append 100 lines to the file
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    for (uint8_t j = 0; j < 100; j++) {
      // use int() so byte will print as decimal number
      sdout << "line " << int(j) << " of pass " << int(i);
      sdout << " millis = " << millis() << endl;
    }
    // close the stream
    sdout.close();
     
    if (!sdout) error("append data failed");
     
    // output progress indicator
    if (i % 25 == 0) cout << endl;
    cout << '.';
  }
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Arduino Ethernet Shield 
Overview 
The Arduino Ethernet is a microcontroller board based on the ATmega328 (datasheet). It has 
14 digital input/output pins, 6 analog inputs, a 16 MHz crystal oscillator, a RJ45 connection, 
a power jack, an ICSP header, and a reset button.  
NB: Pins 10, 11, 12 and 13 are reserved for interfacing with the Ethernet module and should 
not be used otherwise. This reduces the number of available pins to 9, with 4 available as 
PWM outputs.  
An optional Power over Ethernet module can be added to the board as well.  
The Ethernet differs from other boards in that it does not have an onboard USB-to-serial 
driver chip, but has a Wiznet Ethernet interface. This is the same interface found on the 
Ethernet shield.  
An onboard microSD card reader, which can be used to store files for serving over the 
network, is accessible through the SD Library. Pin 10 is reserved for the Wiznet interface, SS 
for the SD card is on Pin 4.  
The 6-pin serial programming header is compatible with the USB Serial adapter and also with 
the FTDI USB cables or with Sparkfun and Adafruit FTDI-style basic USB-to-serial breakout 
boards. It features support for automatic reset, allowing sketches to be uploaded without 
pressing the reset button on the board. When plugged into a USB to Serial adapter, the 
Arduino Ethernet is powered from the adapter.  
Summary 
Microcontroller ATmega328 
Operating Voltage 5V 
Input Voltage Plug(limits) 6-18V 
Input Voltage PoE (limits) 36-57V 
Digital I/O Pins 14 (of which 4 provide PWM output) 
Arduino Pins reserved: 
 
  10 to 13 used for SPI 
  4 used for SD card 
  2 W5100 interrupt (when bridged) 
Analog Input Pins 6 
DC Current per I/O Pin 40 mA 
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DC Current for 3.3V Pin 50 mA 
Flash Memory 
32 KB (ATmega328) of which 0.5 KB used by 
bootloader 
SRAM 2 KB (ATmega328) 
EEPROM 1 KB (ATmega328) 
Clock Speed 16 MHz 
W5100 TCP/IP Embedded Ethernet 
Controller  
Power Over Ethernet ready Magnetic Jack 
 
Micro SD card, with active voltage 
translators  
Power 
The board can also be powered via an external power supply, an optional Power over 
Ethernet (PoE) module, or by using a FTDI cable/USB Serial connector.  
External power can come either from an AC-to-DC adapter (wall-wart) or battery. The 
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power 
jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER 
connector.  
The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, 
however, the 5V pin may supply less than five volts and the board may be unstable. If using 
more than 12V, the voltage regulator may overheat and damage the board. The recommended 
range is 7 to 12 volts.  
The power pins are as follows:  
 VIN. The input voltage to the Arduino board when it's using an external power source (as 
opposed to 5 volts from the USB connection or other regulated power source). You can 
supply voltage through this pin, or, if supplying voltage via the power jack, access it through 
this pin.  
 5V. The regulated power supply used to power the microcontroller and other components 
on the board. This can come either from VIN via an on-board regulator, or be supplied by 
USB or another regulated 5V supply.  
 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 
mA.  
 GND. Ground pins.  
The Power Over Ethernet (PoE) module is designed to extract power from a conventional 
twisted pair Category 5 Ethernet cable:  
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 IEEE802.3af compliant  
 Low output ripple and noise (100mVpp)  
 Input voltage range 36V to 57V  
 Overload and short-circuit protection  
 9V Output  
 High efficiency DC/DC converter: typ 75% @ 50% load  
 1500V isolation (input to output)  
 
 
When using the power adapter, power can come either from an AC-to-DC adapter (wall-wart) 
or battery. The adapter can be connected by plugging a 2.1mm center-positive plug into the 
board's power jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of 
the POWER connector.  
The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, 
however, the 5V pin may supply less than five volts and the board may be unstable. If using 
more than 12V, the voltage regulator may overheat and damage the board. The recommended 
range is 7 to 12 volts.  
Memory 
The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of 
SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).  
Input and Output 
Each of the 14 digital pins on the Ethernet board can be used as an input or output, using 
pinMode(), digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can 
provide or receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by 
default) of 20-50 kOhms. In addition, some pins have specialized functions:  
 Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data.  
 External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low 
value, a rising or falling edge, or a change in value. See the attachInterrupt() function for 
details.  
 PWM: 3, 5, 6, 9, and 10. Provide 8-bit PWM output with the analogWrite() function.  
 SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication using 
the SPI library.  
 LED: 9. There is a built-in LED connected to digital pin 9. When the pin is HIGH value, the LED 
is on, when the pin is LOW, it's off. On most other arduino boards, this LED is found on pin 
13. It is on pin 9 on the Ethernet board because pin 13 is used as part of the SPI connection.  
The Ethernet board has 6 analog inputs, labeled A0 through A5, each of which provide 10 
bits of resolution (i.e. 1024 different values). By default they measure from ground to 5 volts, 
though is it possible to change the upper end of their range using the AREF pin and the 
analogReference() function. Additionally, some pins have specialized functionality:  
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 TWI: A4 (SDA) and A5 (SCL). Support TWI communication using the Wire library.  
There are a couple of other pins on the board:  
 AREF. Reference voltage for the analog inputs. Used with analogReference().  
 Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button 
to shields which block the one on the board.  
See also the mapping between Arduino pins and ATmega328 ports.  
Communication 
The Arduino Ethernet has a number of facilities for communicating with a computer, another 
Arduino, or other microcontrollers.  
A SoftwareSerial library allows for serial communication on any of the Uno's digital pins.  
The ATmega328 also supports TWI and SPI communication. The Arduino software includes 
a Wire library to simplify use of the TWI bus; see the documentation for details. For SPI 
communication, use the SPI library.  
The board also can connect to a wired network via ethernet. When connecting to a network, 
you will need to provide an IP address and a MAC address. The Ethernet Library is fully 
supported.  
The onboard microSD card reader is accessible through the SD Library. When working with 
this library, SS is on Pin 4.  
Programming 
It is possible to program the Arduino Ethernet board in two ways: through the 6 pin serial 
programming header, or with an external ISP programmer.  
The 6-pin serial programming header is compatible with FTDI USB cables and the Sparkfun 
and Adafruit FTDI-style basic USB-to-serial breakout boards including the Arduino USB-
Serial connector. It features support for automatic reset, allowing sketches to be uploaded 
without pressing the reset button on the board. When plugged into a FTDI-style USB adapter, 
the Arduino Ethernet is powered off the adapter.  
You can also program the Ethernet board with an external programmer like an AVRISP mkII 
or USBTinyISP. To set up your environment for burning a sketch with a programmer, follow 
these instructions. This will delete the serial bootloader, however.  
All the Ethernet example sketches work as they do with the Ethernet shield. Make sure to 
change the network settings for your network.  
Physical Characteristics 
The maximum length and width of the Ethernet PCB are 2.7 and 2.1 inches respectively, with 
the RJ45 connector and power jack extending beyond the former dimension. Four screw 
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holes allow the board to be attached to a surface or case. Note that the distance between 
digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing of the 
other pins.  
PoE Module 
The Ag9120-S is a module designed to extract power from a conventional twisted pair 
Category 5 Ethernet cable, conforming to the IEEE 802.3af Power-over-Ethernet (PoE) 
standard.  
The Ag9120-S provides the PoE compatibility signature and power classification required by 
the Power Sourcing Equipment (PSE) before applying up to 15W power to the port. The high 
efficiency DC/DC converter operates over a wide input voltage range (36V to 48V typ) and 
provides a regulated low ripple and low noise output. The DC/DC converter also has built-in 
overload and short-circuit output protection.  
Features: IEEE802.3af compliant Small SIL package size - 56mm (h) x 14mm (h) Low 
output ripple and noise Input voltage range 36V to 57V Overload and short-circuit protection 
High efficiency DC/DC converter (75% typ) 1500V isolation (input to output)  
This module could be used with products Arduino Ethernet shield and Arduino Ethernet  
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